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‘| Cost and Benefit Study of 
__ Post-Secondary Education in Ontario 


: Editorial Foreword 


The Commission on Post-Secondary Education in Ontario was required by its 
terms of reference to study and make recommendations on ‘‘the pattern necessary 
to ensure the further effective development of post-secondary education in the 
Province’. The Commission was also required to report on a number of specific 
problems and issues including: ‘‘the costs, allocation of resources and methods of 
financing for post-secondary education in Ontario as related to the attainment of 
equality of educational opportunity and as related to the resources of the 
Province.”’ 


It is Obvious that information concerning costs and benefits must have a great 
influence on decision-making related to the financing of higher education and to 
educational planning generally. It seemed equally obvious that a fresh attempt had 
to be made to compile and analyze all available cost figures (however approximate) 

- for specific programs, and to assess the corresponding benefits. 


Accordingly, the Commission on Post-Secondary Education gave early priority to 
the preparation of a thorough Cost and Benefit Study of higher education in 
Ontario. 


The purpose of this study is to construct a model for the analysis of the costs of 
post-secondary education, the benefits arising from post-secondary education, and 

the effects of post-secondary education on the distribution of wealth in Ontario. 

| The analysis of these costs, benefits, and distributional effects is so complex and 
~ controversial that the need for an objective, quantifiable approach is self-evident. 
But, at the same time, the limitations of such an approach must also be recognized. 


Some of the limitations to which an ‘‘economic”’ analysis of post-secondary 
education is subject are conceptual in nature: how, for example, can we develop 
measures of the private benefits that accrue to a person from something as diverse 
and subjective as the experience of ‘‘higher education’’?. Many of these conceptual 
problems are identified in the Cost and Benefit Study itself and, more fully, in 
another paper prepared for the Commission on ‘’The Economics of Education”. 


a 


Perhaps more critically we are aware that analyses of costs, and benefits provide 
evidence on only one scale—dollars—whereas individual. and collective decisions of 
individuals and of government necessarily ‘reflect other measures of cost and 
benefit. The Commission had hoped to develop a parallel study to examine the 
non-pecuniary costs and benefits of educatiori as they. would relate to creativity and 
innovation, social .mobility, the state of ‘culture, the quality gt -the» physical, , 
environment, and public order. Although the: impottanceyof* meagtirés of such 
factors, commonly termed ‘social indicators’ is creasingly” ‘acknowledged, the 
entire subject is new enough that measures are still difficult. The Commission's 
efforts and concerns with respect to social accounting and educational policy will 
be presented in a separate ‘background study’. 


Lest the lay reader be overwhelmed or misled by the magnitude of the total cost 
figures dealt with in this study, it should be borne in mind that expenditures on 
higher education in Ontario constitute only a small fraction of Gross Provincial 
Product—2.1 per cent of GPP in 1971-72. This point is dealt with in the 
Commission's Draft Report, particularly in Table D-15, where total expenditures on 
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post-secondary education are set out in terms of per-capita costs and as a 
percentage of Gross Provincial Product. 


The costs and benefits of post-secondary education are certain to change as our 
educational institutions and policies change. Consequently there cannot be a “‘once 
and for all’’ identification of them, but rather some provision must be made for 
monitoring them over time. Thus, one of the purposes of this study has been to 
establish a general model whereby such a process may be carried out. Some of the 
alternative sets of practical arrangements for distributing the costs of post- 
secondary education which could be envisioned for Ontario are described and 
assessed in the background study ‘Financing Post-Secondary Education in 
Ontario’. The Cost and Benefit Study itself is confined to analyzing the existing 
arrangements. 


The principal difficulty encountered in carrying out even this limited exercise was 
the lack of adequate data. In particular, it proved impossible to obtain useful 
data on the costs of specific’ programs of study in the institutions concerned. 
Faced with this situation, the authors had to fall back on making certain 


assumptions in order to proceed with a demonstration of how the analysis could be 
applied to a real situation. As they are careful to point out, these assumptions are 
not satisfactory substitutes for the actual figures required. This is particularly clear 
in the case of the assumption that the ‘formula weights’, which reflect the overall 
costs of operating the provincially assisted universities, can be used as indicators of 
the costs of the educational services these institutions provide. Because of the 
unrealistic or untested nature of these assumptions, the actual results of this study 
must be interpreted with caution. Different assumptions would lead to quite 
different results. A brief review of the general conclusions which may be drawn 
from the study will be found in Chapter 5. 


By demonstrating the feasibility of this approach to educational planning, by 
establishing the limits within which such an approach may be reasonably expected 
to be fruitful, and by providing a first approximation to the costs and benefits of 
post-secondary education in Ontario, the authors of the present study have made a 
major contribution, not only to the work of the Commission, but to the state of 
knowledge in the field of social policy formation in general. 


The Cost and Benefit Study was carried out by the Systems Research Group of 
Toronto in close consultation with the Research Committee of the Commission. 
SRG specializes in the development of scientific techniques to problems of planning 
and management in the public sector. The organization has been heavily involved in 
the development and application of computer-based simulation models and 
information systems for education and health institutions in Canada and the United 
States, and in the establishment of planning, programming and budgeting systems 
for a number of public authorities. 


This study was submitted to the Commission in April, 1971. The opinions and 
conclusions contained in the study are solely those of the authors. Publication of 
this study does not necessarily mean that the opinions and conclusions contained 
therein are endorsed by the Commission. 
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PREFACE 


It is obvious that simple economic considerations do not 
always or alone determine choices. One may decide to go to 
college because it is fun, or one may select a major course of 
study because his girl friend is in it. Some go to college 
because they have nothing else to do or because they want to 
impress their friends or please their families. Going to 
college may be seen as "conspicuous consumption" by an anthro- 
pologist. We may decide to spend public money on colleges and 
universities for reasons of social justice, the salvation of 
souls, human kindness or mercy - or to keep young men and women 
out of the job market, or to try to stave off violent revolu- 
tion - or to foment ate In an extreme, academic sense, it may 
be possible to subject every motivation to "economic" analysis 
because some kind of value may be ascribed to almost any thing 
or activity. In amore general sense, however, it does not 
detract from the value of an economic analysis to admit that 
the choices of either the learner or of society in supporting 
post-secondary education may derive from considerations other 
than obvious - or even subtle - costs which are measurable in 


Godstars. 


This report, then, is concerned with the economics of post- 
secondary education. It deals in quantitative estimates of 
costs, benefits and redistributive effects of post-secondary 
education. The units in which our quantities are measured are 
monetary units - dollars. No one should think that dollars 
can possibly measure all of the interesting and relevant costs 
and benefits provided by our educational system. Nevertheless, 
in reaching private and public policy decisions concerning post- 
secondary education, better information about the costs; benefits 
and-redistributave effects shouldbe useful. © Reason ‘and humility 


compel us to acknowledge that our estimates of these inevitably 
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5 RE OBJECTIVES OF THE STUDY 


This study of the costs and benefits of post-secondary 
education in Ontario had three rather limited objectives: 
(1) To gather and analyse the data available without 


troubling individual persons or educational 
institutions. 


(2) To prepare a preliminary evaluation of the costs 
and benefits of post-secondary education in 
Ontario. | 


(3) To estimate the probable costs and benefits of 
further, more detailed, investigations of the 
subject. 
It was recognised that intensive data collection efforts 
within the various institutians could be launched.. The time 
and resources available for this study, however, precluded this. 
Furthermore, the results of two intensive studies had not 
been published at the time the present enquiry was conducted 
and it seemed prudent to await their appearance before troubling 
the institutions with another request for detailed datas 
Finally, it seemed prudent to try to extract the maximum inform- 
ation from the available data and to assess the responsiveness of 
policy making process to better information before preceeding 
with what might be a costly data gathering exercise. As in 
most other things, the investment of resources in studies of this 
kind yield diminishing returns after some point; we need some 
idea of where that point may be before committing large sums to 


further data gathering and research. 


Pisainp la cit. Obyective Of thisestudy is; tosfLocus the 
attention of a concerned community on certain important aspects 
of the Ontario post-secondary educational system. Nothing is 
sacrosanct about the analysis or the results presented in this 


Peporinc) kr they raree the level «of discussion.and debate 


E-132 Ring of Iron, A Study of Engineering in Ontario, Committee 
. Of Presidents of Universities of Ontario, Toronto, 1970. 


E-133 An Exploratory Cost Analysis of Some Canadian Universities, 
Association of Universities and Colleges of Canada, 
Ottawa, 1970. 


about the future of post-secondary education in Ontario, and 
if they stimulate new and better studies of the problem, an 


important objective will have been achieved. 


1A eT OCUSS OL. Che oo LuGy 


An axiom of this study is that individuals and 
society have limited resources with which to try to 
achieve their ends. However affluent our society is, or 
may become, we will face the necessity of allocating our 
scarce resources among the alternative ways available 
to attain our goals. Economics is the science of 
rational choice, and this study focuses upon the economics 


of post-secondary education. 


1.1.1 The Necessity for Decision 


For each prospective or active student, two . 


fundamental questions are continually posed: 


1) Should he begin or continue his post 
secondary education? 


2). If-he isto begin'-or continue, whier 
program or course of ‘study should he 
pursue? 


In our society, the individual and his family 
have the basic responsibility for answering these 
questions. In doing so, they should weigh at least 
two kinds of benefits or returns that may accrue to 
the individual receiving the education. The first 
and most obvious is the enhanced employment and earnings 
opportunities that may open up because of the educa- 
tion. Less obvious, perhaps, is the choice of life 
styles that is implied by a particular decision 
concerning further education. The returns here can- 


not be measured entirely in terms of monetary rewards 


or job functions; they fall in part into the realm 

of "psychic" benefits which accrue principally to 

the individual. Juxtaposing these benefits are the 
anticipated costs of beginning or continuing a 
particular lane of “education. Explicitly or aiamplieitiya 
a weighing of these costs and benefits influences 


the decision made. 


Society, through its government, is faced 


with decisions concerning similar questions: 


1) Which public programs should be mounted? 


2) What level of financial and other support 
should be given to each of the various 
programs? 


There is a multitude of competing candidates 
for public support and each has its insistent champions. 


But taxpayers cannot be taxed without limit. 


Public resources should pe allocated among 
alternative programs so as to produce the best over- 
all return. Public decision makers need information 
about the probable costs and benefits to society of 
the various programs; they need information about the 
distribution of those costs and benefits among various 


groups in society. 


The choice is inescapable. As a society 
and as individuals we will never have enough res- 
ources to do all the things that we might wish to 
do. We must allocate our resources wisely among 
the alternative ends that we seek. This report 
focuses on the pecuniary costs, benefits and re- 
distributions of wealth that occur within the Ontario 


post-secondary education system. 


1.1.2 Post-Secondary Education as an Economic 
Activity 


As is the case in most other activities ina 
market economy, the scope and’ the character of, the pos. 
secondary education system are determined or affected 
by many units which may exercise decision making 
prerogatives. The various arrows in Figure 1 illustrate 
some of the alternative choices and flows of financial 
support associated with the post-secondary education 


system in Ontario. 


Through the taxation system (a) individuals 
and groups, whether or not they receive post-secondary 
education, contribute taxes to the various levels of 
government. Some government expenditures support 
other programs (b). Other government funds flow 
directly to institutions within the post-secondary 
education system (c). This system is divided into 


several sub-sectors, e.g., the universities, the ICS 


colleges of applied arts and technology, the schools = 


of nursing. Some government expenditures go 
directly, in the form of grants or loans, to support 
students. (dd)... The government must decidé upon’ the | 
allocation of its available resources among the post 
secondary education system, support for students anacgs 


other government programs. 


Individuals contribute indirectly to the post 
secondary education system via the government : ae 
budget. They also contribute directly in the form 
of tuition fees and other direct payments (e). In- : 
dividuals receiving education incur, costs which’ 
they would not incur were they not participating 


in educational programs (f). These indirect costs 
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include expenditures for books, scholastic supplies, 
etc. In addition, the typical student enrolled in 

a post-secondary education course foregoes some income 
which he might have earned had he not been so 


occupied. 


Individuals and governments, by virtue of 
their power to allocate resources to alternative 
activities, including higher education, influence the 
scope and the structure of the educational system. 


What factors determine those allocation decisions? 


A person receiving post-secondary education 
may be regarded both as a consumer of, and an investor 
in, higher education. He may be pursuing his educa- 
tion because it is directly valuable to him; he 
values the knowledge for its own sake, it brings him 
into contact with stimulating people, it broadens 
and raises him culturally, etc. In other words, he 
may enjoy the benefits of education directly as a 
consumer. In doing this, he compares the enjoyment 
‘derived from education with the joys that he might 
derive from alternative expenditures of his time and 


money. 


As an investor, individuals may be motivated 
by the anticipation of enhanced status or money 
which they think they may earn if they have the 
higher education. “They regard their investmento an 
education as the creation of "human capital" embodied 
in themselves. Like investment in physical capital, 
this human capital may bring to its owner a stream of 
future earnings which determine the value of the 


investment. 


To the extent that he is a rational decision-— 


maker, the individual (or his family) compares the 


costs, direct and opportunity, of post-secondary 
education to its anticipated monetary and non- 

monetary rewards in order to arrive at an optimal 
investment and consumption decision. He makes 

his decision as a free agent, disposing of his own 
private resources. Conceptually, this is a straight- 
forward decision-making problem. In fact, the decision 
is complicated and obfuscated by significant unknowns 
and uncertainties that relate to the real costs and 


benefits which the person may actually experience. 


The government faces a more complicated resource 
allocation decision because it makes a collective 
decision affecting many social units. The fundamental 
problem is to enumerate and to compare the various 
components+of the total “social costs and *beneriatrenot 
education. These measurements may be roughly compared 
with those associated with other public programs that 
could be supported with the resources to be used by 
the post-secondary educational programs. The determina- 
tion of social costs is’ a tractable undertaking, but 
the estimation of total social benefits raises thorny 
conceptual and empirical problems. In any case, it 
is naive to think that we can compute some simple 
index of: "social profitability: of »each: prograteaby 
subtracting: total social costs from total: sociak bene-— 
fits... -Ats the. veryrteast, the aneidence,of  thosé-cocts 
and benefits on various social groups will be worthy 
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A model which explicitly compares the monetary 
benefits and costs of post-secondary education can be a 
useful tool in the resource allocation process. | Sup- 


plemented by the values and intuitive judgments of the 
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2% THE ECONOMICS OF EDUCATION: . A BRIEF OVERVIEW 


The cornerstone of a study of the benefits of education 
is a body of economic theory called human capital theory. The 
fundamental proposition of this theory is that new knowledge, 
gained through various learning processes, resides in the learner 
as embodied capital. This embodied human capital is thought 
to have a direct effect on the productivity of labour; through 
increased productivity it is ultimately reflected in an in- 


crease in the wealth of an economy. 


Human capital is perceived to have many of the same qualities 
as physical, reproductive capital in that both are capable of . 
generating a stream of benefits, or monetary returns, over 
time. Embodied human capital in an individual will be re- 
warded by income benefits which may be measured as income dif- 
ferentials among groups of individuals who have had more or 
less schooling. To illustrate, the value of the human capital 
resulting from an investment in an engineering education could 
be estimated by computing the net present value: of, the differential 
earnings between a sample of graduate engineers and a control 


sample of high school graduates of similar inherent ability. 


The analogy between human and physical capital may be 
carried farther - for example, the concepts of depreciation and 
obsolescence may be applied. A major difference between human 
and physical capital is that the former is less tangible and 
may be more easily dissipated and unrealised than the latter. 
Furthermore , because human bondage is proscribed, an individual 
may not mortgage his human capital in order to obtain the 
resources necessary to obtain it. This fact underlies what may 
be an inherent bias on the part of individuals to under-invyest 
in human capital unless subsidized. Another distinction between 
human and physical capital is that the former depends upon a 
special set of mental and physical attributes which make it pos- 


sible to acquire the education, to use it, and to partake of 


Sto bene wl 


Human capital theory is a macro - as opposed to a micro - 
economic theory. It applies to aggregates and large groups 
rather than to individuals. Consequently, we may speak of 
marginal increments in educational investment without being 
concerned about the difficulty that an individual might 
experience in making a marginal change in his stock of human 


Capital. 


From a social point of view, investment in various forms 
of human capital may contribute positively to the social good. 
For example, investment in education or in public or private 
health facilities may all contribute to the human capital of 
the society. The returns on these investments, however, may 
ditler markedly..~ Samilerily,“investment, it-dp.t erent .typee 
of education may be expected to generate quite different 
returns in terms of the streams of income that may be realised. 
The differentiation will be, in part, based upon the differing 
demands for specific varieties of highly trained manpower. 

In 20th century Ontario, for example, a computer scientist 
may have greater earning power than either a social worker 

OVP ar PERLE Sita. GhRugss possible to compare the profitability 

of educational investment in computer science and religious 
instruction by comparing the estimated income streams of com- 


puter scientists and clergymen. 


Although the profitability of investment in different 
forms of higher education varies (as reflected by the variation 
of such indices as net present value, benefit-cost ratios 
or internal rates of return), care must be taken not to 
exaggerate the significance of this variation. The demand for 
specific forms of labour” is capricious; and there Is no vemeas 
to believe that one particular type of skill will forever be 


in high demand. Also, skill substitution combined with some 


it 


form of on-the-job training or apprenticeship scheme, may cir- 
cumvent the need for highly specialised post-secondary educa- 
tional training. In addition, as we have noted previously, 
pecuniary indices of “the“profitability of investment in educa- 
tion are based on guantifiable monetary variables. Yet the 
society should and does respond to many non-monetary motivations. 
Individuals may purchase higher education more for consumption 
than for investment. Because of imperfections in the capital 
market, the pecuniary benefits of higher education may not be 
adequately discounted. Finally, a whole set of non-financial 
Values are generated by the post-secondary educational system, 
and, while these values may contribute to the quality of life 
in society, they may not be rewarded through the market mech- 
anism. A society devoid of prrests, social workers and 


philosophers may be a society devoid of spirit. 


Historians ot human capital theory find the origins of 
the notion in'Adam Smith's, Wealth of Nations (1776), wherein 
the author related thé wealth of a society to “learning” and 
to the productivity of labour. The modern sequel to Adam 
Smith's conjectures is found in recent studies of the sources 
of economic growth. In Canada, the most outspoken exposition 
of education's contribution to economic growth is to be found 


Tasthne u.second «annual review of the Economic * Cotinert of  Caneda. 


On the basis of such calculations which have recently 
been made, it has been estimated that the rate of 
returns on the "human investment" in the high school 
and university education in Canada, are in the range 
of 15 to 20 percent per year with slightly higher 
rates for an investment in a university education than 
in a high school education. Moreover, it might be 
noted thatthe above caicukations’ treat all costsvot 
education as investment; if some part of these costs 
were to be treated as consumption rather than in- 
vestment, the rates of return would be higher. _43y/ 


E-134 Second Annual Review, p. 90, "Toward Sustained and 
Balanced Economic Growth", Economic Council of 
Canada, Ottawa, 1965. 


The studies of investment in human capital which were 


performed during the early 1960's on the basis of data applying 


to the 1950's seemed to indicate very handsome returns to 
individuals and to society. More recent studies, based on 
data of the middle and late 1960's engender more skepticism. 
The last decade has seen a remarkab le expansion of the post- 
secondary educational system everywhere and particularly in 
Ontario. A much larger proportion of young people now take 
advantage of post-secondary educational experiences. The 
costs of formal education have risen alarmingly. It should 
not be surprising if analysis reveals substantially lower cost 


ratios than were obtained ten years ago. 


Developing the logic for cost analysis is relatively 
straightforward. What is required is an empirically defined 
microscopic picture of the flows of funds and other resources 
among the government, private and post-secondary educational 
sectors of the economy. These flows must be classified so 
that it.is possible to break out costs along the following 


dimensions. 


Private Costs 


These are the costs to individuals, including opportunity 
costs, of attaining a given level of a particular form 

of higher education. (In this report they are referred 
to as student costs ) 

Social-Costs 


These are the costs to society, including opportunity 
costs, of producing graduates in various sectors of 
the higher educational system. Social Gosts., by. dere 
inition, include private costs, or costs borne by 
individuals within the system. 
Institutional icosts. represent expenditures by society 
directly in the educational process (e¢escforsschootems 
They represent the major portion of costs incurred by 
society and may be decomposed into Yearty Institut tonad 
Costs and Institutional Expected Degree Cost. Institutional 


costs are the institution-specifie costs of educating 


a student in every level and every sector of the higher educa- 
tional system. Institutional Expected Degree Costs are the 
Summation, for. each Anstitution, of the InetitutionalGosrs 
amended by the conditional probabilities that a student will 
pass through all grades and levels of his particular sector 
and graduate in the minimum time. These are the production 


COE LS, Of seraduates'. 


Given a cost model which contains a comprehensive set of 
data on. the individual, social and private financial commitments 
which support the higher educational system, the data may be 


Peceruetured tO -senerate a -mumber ‘or-ditterent types of cose 


estimates. For a benefit/cost ratio the social costs or expected 


degree costs must be compared to the expected benefits of a 


particular sector of the higher educational system. 


ihe test of efficacy ,of: the cost model-is (its ‘compre- 
hensiveness and the accuracy of the data. Care must be taken 
to avoid double-counting during the calculation of costs, 


especially in the computation of social costs. 


A number of measurement problems arise in the cost analysis. 


Certain categories of inputs are not traded on markets and 

are therefore not priced. For example, much of the existing 
land, buildings and equipment owned by educational institutions 
are provided at subsidized rates. The true opportunity costs 
of these inputs should be included in any calculation of 
educational costs; they should be valued at their "alternative 
market costs". Other hidden subsidies also exist. These range 
from the value of municipal services rendered (to the extent 
that they exceed payments in lieu of taxes) to the opportunity 
costs associated with income tax collections foregone because 
of charitable contributions by individuals and corporations to 


aguceationat anstitutions. 


ds 


There are other hidden, non-priced categories of inputs 
for which market prices are not available. For example, some 
students bear psychic costs which are related to the deferment 
of gratifications and the taxing academic work associated 
With study,~.Included .ingtheseiare the costs of prolonged 
adolescence which is often observed in students long in an 
atmosphere of ego-deprivation. Obviously, these psychic costs 


are difficult to measure and are not included here. 


The cost model. provides statistics that are intrinsically 
interesting. The private costs of education in different sub- 
sectors of the higher educational system indicate the financial 
contribution of students to their own education. The social 
cost statistics, on the other hand, indicate society's commit- 
ment to the various types of post-secondary education. The 
Expected Degree Cost statistics show the cost of producing 
graduates. These three cost statistics may be juxtaposed to 
show the proportion of the burden borne by society and by the 
recipients of the education. The cost figures may be broken 
out to show the social commitment to higher education in terms 
of (1) direct costs funneled through institutions of higher 


Learning, and (2) indirect costs and foregone earnings. 


After the costs of higher education have been calculated 
and rendered into their proper components, they may be compared 
with measures of the benefits of higher education. The benefit- 
cost ratio is a framework for making comparable the measures 


of economic costs and benefits. 


The models usually used to measure the contribution of 
higher education to economic productivity are imperfect; serious 
conceptual and data questions arise. Do wage and earnings 
differentials accurately portray the economic contribution of 


higher education? Does the entrance screening process of the 


u 


LS 


higher education system serve to select individuals of ex- 

emplary ability? If so, then some component of the apparent 
earnings reward for higher education is actually due to 
differences in ability and the return to higher education is 
everstated.. It is difficult to test empirically for the 

effect of ability on wage differentials. However, as an 
intermediary step, the benefit model used in this study was 
designed to selectively deduct a proportion of the earnings 
differential in order to test the degree of sensitivity of results 
PO vbiis fdcton and make some anfierences -oOn.\its possible impact 


On ther benefit-cost patio. 


The benefit model used here was also adjusted for labour 
force participation, economic growth and taxation. Un- 
employment and economic growth may serve to distort the meaning 
of earnings differentials with respect to the real social 
value of post-secondary education. Earnings differentials 
should be adjusted to take into account the effect of progressive 


haxatsOn- on theses Yeturns. 


Public investment in higher education may affect income 
Gdistribution. “Money derived. from-a-“particular, tax structure 
which inflicts a given distribution of burdens upom the various 
income classes of a society supports part of: post -secondany 
education, which in turn gives certain individuals enhanced 


earning power. 


A model designed to analyse the income redistributive 
effect of investment in higher education must break down, the 
contribution of the various income classes to the public fund 
which supports higher education. in Ontario. It must show the 
distribution of members of these classes into sub-sectors of 
the higher education system, develop weighted indices of the 
income class-specific benefits of higher education, and compare 


the income class-specifie cost and benefits of higher education. 
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os THE ANALYTIC MODELS USED IN THIS STUDY 


This analysis of the costs and benefits of post-secondary 
education in Ontario uses three analytic models. Although 
the models have been constructed separately (each is founded 
Ga separate -set of -theoretical principles) 5 “they musit-be- used 
anter, dependently. The cost model generates various stat- 
istics on the costs of post-secondary education in Ontario. 
Both the benefit and income-redistributive models must be 
used in conjunction with the cost model to generate benefit- 


cost and income-redistribution statistics, respectively. 


Simulation capabilities have been added to this three- 
model system so that it is a relatively simple task to vary 
parameters and perform experiments based on alternate hypo- 
theses. Figure 2 displays the simple interrelationships among 


the three components of the system. 


3.1 Cost Analysis Model 


The major objective of this model is to present com- 
prehensive documentation on all costs, both private and 
social, associated with any post-secondary educational 


program in Ontario. 


All cost data pertain to the time period 1968-69 and 
have been gathered from primary sources in edueational 


institutions or the relevant government departments. 


Both direct and opportunity costs are considered in 
this study. Direct costs represent actual expenditures 
which have occurred during the specified time period and 
reflect real financial flows. Opportunity’ costs are costs 
which do not appear in conventional accounting records and 
do not entail actual dollar outlays. They represent the 


earnings that might have been obtained if the assets 


FIGURE 2. 


COMPONENTS: OF THE STUDY 


as SIMULATION MODEL va 


COST 
INCOME ANALYSES ; 
REDISTRIBUTION ; 
ANALYSES — —- 7 
BENEFIT ‘ 
MODEL pee 
BENEFIT/ 3 
Cost ) 
ANALYSES 
INCOME ies ee 
eon ieee : ; Set | 
TRIBUTION | 
MODEL. 


Ig 


currently committed to post-secondary education had been 


applied to some other at least as profitable use‘ 


Individual programs have also been costed by levels 
(i.e. academic years) and programs or aggregates (degrees 


CrecertyY?reares. . <The wastdone.- as .foddidowss 


1 A 1prial Balance of institutional and socretad 
costs was constructed to illustrate the break-— 
down of financial commitments between the 
LAS auton ana soc testy: 


2 Institutional and Societal costs per student 
were broken down by program and by academic 
year. 

3 Estimates were made of institutional degree 


COSES DY program. 


The conceptual key to the cost module in this study 
is the Trial Balance accounting system which documents the fi- 
nancial. transactions between. the institutionali zed post] 
secondary educational system and the rest of the social 
system. Thus there are two quasi-systems, INSTITUTION 
ead- SOCT EIN. = na addition,s-the SOCTLETY account 1s;-broken 
out into three categories, in which expenditures are at- 
tributed to STUDENTS, GOVERNMENT and THE REST-OF-THE- 
ECONOMY. 


The Trial Balance. is intended to give a general 
picture of the existing financial interrelationships between 
theinstitutioeon ‘and'’society and its sectors, and 
among the sectors themselves. A double-entry bookkeeping 
system is applied to the treatment of these financial 


interrelationships. 


A schematic representation of the Trial Balance is 
shown in figure 3. The right hand portion of the diagram 
represents the. Society control .account, with its sub«aecounts;— 


Government, Students and Rest-of-the-Economy. 
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There are two typés of financial transactions depicted 
in this diagram - transactions between Society and the 
Institution (e.g, Operating and Capital Grants, Fees and 
Gifts) and transactions within Society depicted as 
financial aid received by students from Government or the 
Rest-of-the-Economy. On the Institution side of the dia- 
gram an Other Funds account allows for the possibility 
of an institution's utilizing its own funds (possibly 
profits derived from outside companies which it owns) to 


subsidise its yearly operation. 


Table 1 lists the direct. and opportunity cost cat- 
egories used in the Trial Balance while figure "4 is 


an example of the actual Trial Balance. 


Consequently, post-secondary education (or any of its 
components) is viewed as an integrated income-expenditure 
account. Each institution utilizes income from Government, 
Students and the Rest-of-the-Economy together with its 
own funds as a source for financing of all operations and 
Capital projects. Financial flows from Government to a 
particular Institution are recorded as allocations from 
government expenditures and receipts to the particular in- 
stitution. Thus the Trial Balance accounts provide a com- 
prehensive picture of all direct (monetary) and opportunity 


costs associated with post-secondary education in Ontario. 


Basically, there are three underlying assumptions in 


the concept of the Trial Balance: 


lV.» Each: educational..institutdaon.- 1s operated”on 
a breakeven or non-profit basis with respect 
to the expenditures considered. 


2. Monetary transfers within the GOVERNMENT, 
STUDENT, and REST-OF-THE-ECONOMY sectors are 
made at zero costs to society (although there 
may be redistributive effects among the various 
socio-economic strata). 


EXPENDITURE CATEGORIES 


TABLE lL 
i Government Operating Grants 
2 Gifts for Operating Purposes 
3 Student Fees 
4 Student Academic Equipment 
é Ontario Student Aid Program Grants 
6 Ontario Student Aid Program Loans Expenditures 
7 Ontario Graduate Fellowships 
8 Gifts foreStudénmt -ranhancraleged 
re) Institutional Student Awards 
10 Direct Student Awards 
did Institutional Net Expenditures 
2 Government Capital Grants 
13 6 UiCs ACs obanane ing 
14 Mortgage Financing 
a5 Other Financing 
£6 Campaign and Capital Gifts 
lea Depreciation 
18 Repayments to 0.U.C.A.C. 
i Other Repayments 
20 N/A 
ZA: Government Refund of Sales Tax 
Z2 Government Operating Grants 
Zs Government Capital Grants 
24 Gifts 
25 Loss of Tax-rremsGitts 
Zo Ontario Student Aid Program Grants & Fellowships | 
27 Ontario Student Aid Program Loans Expenditures 
28 Direct Student Awards 
ae Loss of Tax from Direct Awards 
30 Speco: Cec 
ot Student Academic Equipment 
Si Loss of Tax on. Student Expenditures 
33 Foregone Student Annual Earnings 
34 Loss of Tax on Student Foregone Earnings 
30 Institutional Employed Capital 
36 Loss of Corporation Tax 
Cit Loss olf Propenty 2lax 
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3. Social expenditures and receipts are the 
algebraic sum of the GOVERNMENT, STUDENT 
and REST-OF-THE-ECONOMY expenditures. 


Four types of cost analyses are generated from the 


Trial Balance: 


~ 


1. The private costs of a particular educational 
program. This includes all direct and opportunity 
costs incurred by students (or their families) 
who attend post-secondary educational programs. 


2. Institutional cost per student per year, by 
program. These include all-of the costs’ which 
are associated with various grade levels of the 
post-secondary programs in Ontario. 


3. Social cost per student per year. These are the 
combined social and private costs (direct and 
opportunity costs) associated with each program. 


4. Institutional expected degree cost for Under- 
graduate, Master's, and Doctoral degrees in 
all programs. ..These consist of the instituttomer 
cost per year modified by the conditional proba- 
bilities of passing each year of a program suc- 
eesstuiby, untad graduation: 


The four cost estimates generated by the Trial Balance 
accounts provide basic data for the cost-benefit and the 
income-redistribution models.- In addition, the costs are 
compared to illustrate the relative burdens of expenditure 
on post-secondary education in Ontario between the private 
and social sectors, as well as to-illustrate the implies 


loss ‘to the system from student dropouts. 
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3.2 Income Redistribution Effects Model 


Investment in post-secondary education may cause 
income redistribution. This occurs as a result of a 
divergence between the demand for various types of 
higher education by different income groups and their 
relative contributions to the tax support of post-secondary 


education. 


The income redistribution model uses data from the 
Trial Balance generated in the cost model. The major 
task is to apportion costs among the income classes and 
the model develops a scheme which traces the distribution 


of costs and benefits among the income groups of society. 


This model represents a continuation of the work 


previously published by R.W. Tudyeee e but utilizes a more 
extensive data base than was available to Judy at the 


time of his study. 


The objectives of the income-redistribution model are 


Sse coLlows. 


is, To define income groups as the basic units 
of the analysis. 


a= To distribute the gross Student, Government, 
and the Rest-of-The-Economy costs among the 
income groups. 


ca To-define- the student benefits. 


4, To distribute these benefits among the income 
groups in order to indicate the redistributive 
aspects of investments in post-secondary 
education. . 


Before discussing the approach used in this study in more 


detail, it should be emphasized that the concept of income- 


Bose dudy., n.W. “The Income Redistributive Bifects of Public 
Financial Assistance of Higher Education in Canada", 
Canadian Economic Problems and Policies, McGraw Hill, March, 
EORAO Gs 
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redistribution may be defined in a number of ways - for example: 


i. Regional income-redistribution 
Income groups are defined by region, and the redistribution 
occurs from groups in one region to those in another. To 
estimate such effects, it would be necessary to identify 
regions in Ontario with different income bases and 
different levels and structures of expenditures on post- 
secondary education. The migration into and out of such 
regions by educated manpower would result in regional 
income redistribution if the outflow of graduates did 
not coincide with the inflow. 


ii. Inter-generational income-redistribution 
Income groups are characterized by temporal attributes and 
income redistribution would occur among age groups. The 
public support of post-secondary education rests on a tax 
base supported mainly by the older working population 
yet most of the demand for such services comes from 
younger individuals. This form of public investment can 
be thought of either as a subsidization of the younger 
generation by an older generation or as inter-genera- 
tional redistribution of income. 
Although the concepts of regional and inter-generational 
income redistribution in post-secondary education are interesting, 


it is difficult to formulate them into an“operational model. 


To conceptualize models for regional and inter-generational 
income redistribution requires definition of the direct inter- 
regional financial flows supporting post-secondary education and 
an exhaustive list of such inter-regional costs and benefits. It 
may be possible to show that any region which has a net deficit in 
its investment "account" for post-secondary education receives 
many intangible returns from other regions in the economy. 
Examples of such intangible returns, which cannot be empirically 
defined in any model, include the differential impact of economic 
growth on the regions of an economy; the effect on consumer demand 
for consumption or service commodities which are only produced in 
certain regions of the economy and post-secondary education's 
contribution to a "public frame of mind" which supports fiscal and 


taxation policies for inter-regional equalization. 


Similarly, the concept of inter-generational income re- 
distribution of public investment of post-secondary education 
may lack meaning, although any investment in education may be 
represented as a subsidization of the younger generation by an 


older generation which does not partake of the direct benefits. 


Further, it is exceedingly difficult to find data which 
describe even the direct regional and inter-generational income 
redistributive effects of investment in post-secondary education. 


Such models require data which would describe the components of 


the costs of education by two attributes, income class and either 


regional or inter-generational characteristics. Such data are 


not readily available. 


iii. Intra-generational income redistribution 
The model simply describes income redistribution among 
income groups of a particular generation. Both 
conceptual and empirical difficulties restrict this 
study to an analysis of the intra-generational income 
redistribution aspects of investment in higher educa- 
tion. However, even this limited study must overcome 
real conceptual and methodological restrictions. The 
scope of the limitations is evident in the assumptions 
which were of necessity built into the model. 


3.2.1 Assumptions and Limitations 


1) Costs and benefits are attributed to five 
income classes, defined on the basis of 1961 census 
data and assuming that the family unit appropriates 
both costs incurred and benefits received. By 
organizing the model around the family unit, we 
neutralize the consideration of inter-generational 
readjustments. 


2) Costs and benefits in the income redistribu- 
tion model are defined in a unique manner. Costs are 
defined as the total direct and opportunity costs, 
for each post-secondary educational program, attribu- 
table to the families of the five selected income 
groups. Thus, total program costs, regardless of their 
immediate origin (e.g. a government fund), are attributed 
to their base origin in one of the five income groups 
meeting the costs. Benefits, on the other hand, are 
defined as public subsidies of the higher education 
programs apportioned according to their income class- 
specific end-use by individuals engaged in higher 
education programs. 


Zh 


Thus, the income redistribution model compares income 
class-specific private costs of the various educational programs 
and public contributions to these programs made on behalf of the 
five income classes, defined by the income class-specific 


distribution of students in the educational programs. 


The steps involved in the income redistribution model are 


listed here. 


4s) The total societal cost of each educational 
program in Ontario is broken down by Trial 
Ba Lanee. GOST. Category. 


29) Each cost category is: identified according to 
component(s) of the SOCIETY account which are 
responsible for funding. : 


cm Each of the components of the society account 
is further disaggregated to show the total 
contributions of five income classes (under 
$3,000, $3-4,999, $5-6,999, $7-9,999 and 
$10,000 and over) by program. 


4) The results of these three steps are combined 
to compute the total contributions of the five 
income classes to the costs of each higher 
education program. These computations, expressed 
as proportions, show the contributions of the 
five income groups to the support of the program. 


oe) Student benefits have been defined as "public 
subsidies". In order to compute student benefits, 
the Government and Rest-of-the-Economy program 
costs are apportioned on the basis of each 
income group's representation within each program. 


The following explicit assumptions were made in the model: 


1) Student Cost - All student costs are considered 
from the point of view of the student's family. 


2) Parents and Students - No distinction is made 
between’ those parents whose children attend a 
post-secondary institution and those without 
children: or whose children do not» attend a 
post-secondary institution. 


3.) 


4) 


i) 


6 ) 


7) 


8 ) 


J) 


10) 


ie) 


ZS 


Full versus Subsidized Cost - In the absence 

of government (operating and/or capital) grants 

or other gifts and contributions, the students 
wouid..be forced to pay all-costs which, they incur 
or create by attending post-secondary institutions. 
Therefore, these grants and contributions are 
attributed in the model as indirect benefits to 
the student. 


source of Government Grants - Government grants 

and subsidies are taken from the general revenue 
fund of both the provincial and federal governments, 
and these consist of all tax revenues which are not 
collected for specific allocations (i.e. by this 
definition, hospital premiums are not a part of the 
general revenue fund). 


Share of the Tax Burden - Each income group is 
still paying the same relative percentage of the 
tax burden as they were in 1961. This is a weak 
but essential assumption. 


Socio-economic Composition of Enrolment - The 
Socio-economic composition of enrolment in post- 
secondary educational institutions were derived 
from two sets of data, taken in 1968-69 and in 
1961. ‘These data were rendered comparable by 
assuming that the relative differences between 
the various programs remained unchanged between 
Ons anc sg Oror, 


Government Operating: Crants  —. These, eranis are 


made by the provincial government but include 

a 50 per cent contribution by the federal government. 
The provincial government bears the remaining costs 
less the amount collected in tuition fees. 


Gifts (Operating and Student Financial Aid), 


Mortgage. anc. Orne men inane s w= One halt Of tie 
Cost =orccitisias., borne darectly bythe two. highest 
income groups with the highest group responsible 
for two-thirds of this amount. The remaining 50 
per cent is assumed to be spread over all other 
groups. 


O.S.A.P. Grants - It is assumed that the average 
award is $953 in all programs except law, medicine 
and the last year of dentistry in which the average 
award is estimated.to be $1,354. 


OntarlowGraduate Fellowships *=“These ane “only offered 


in certain non-professional programs and consist of 
$1,500 for full-time winter students and $750 for 
summer students. 


Refund of Sales Tax - It is assumed that approximately 
two-thirds of the amount refunded is a federal 
government subsidy. 


The fieome redistribution analysis in this study provides 
some insight into the distribution of the costs and benefits of 
post-secondary education in Ontario. By comparing the costs and 
benefits for each of the five income classes, the degree of 
regressivity or progressivity or the degree to which one income 
class is subsidized by another by virtue of public investment in 


post-secondary education, can be described. 


One must be careful, however, not to misinterpret the results 
of such an analysis. There are essentially no social, political 
or economic connections between the income class-specific measures 
of societal costs and student benefits. The former is defined in 
the complicated political procedure which establishes the public 
taxation base. Public decision-making on this matter responds to j 
a need for equity and efficiency. (The latter is defined by the 
income class demand for post-secondary education and this, in turn, 
is determined by a large set of individual investment and consump- 


LO lear saons’*. 


This caveat begs the question: what does the notion of 
regressivity mean when applied to expenditures on one public 
investment program? Perhaps it can be shown that some public 
investment projects in human capital formation (say, public health 
investment) are progressive while others (say, some higher 
education programs) are regressive. Is one more equitable than 
the other? As long as freedom of choice is preserved, and there 


are no barriers to entry, the notion of equity has little meaning. 


These comments are intended to reduce misinterpretation of 
the results of the income redistribution model. The model retains 
its validity solely as a device to provide structured information 
about selected implications of public investment in post-secondary 


education. 
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3 4°. BERET Analysis Model 


The post-secondary education system has many effects 
On a Country” Ss. séconomuc, social and political condition. 
All of these effects are. important but the model is 
unfortunately restricted to the consideration of effects 
which can be measured and documented. Consequently, 
although there may be general agreement that post-secondary 
education provides society with aesthetic benefits and 
individuals with psychic and prestige benefits, these are 


not explicitly accounted for in the model. 


The benefit model used in this study includes only 
direct economic benefits. In other words, both social 
and private benefits are expressed as the expected increase 
in lifetime earnings associated with a particular type and 
level of post-secondary education. It ts assumed that the 
increase in lifetime earnings reflects the gains in 
economic productivity associated with investment in post- 
secondary education and human capital formation. This 
direct measure of economic benefits, however, excludes 
any measure of post-secondary education's indirect 
contribution to economic wealth through external economies, 


which cannot easily be measured. 


Although benefits are defined in the model as the 
economic returns attributable to post-secondary educational 
programs, no data exist on the specific earnings of graduates 
of the various programs. Occupational data are used instead 


and are transformed to program-specific earnings schedules. 


The. earnings data were obtained from the 1961 census 
and also from more recent government surveys and were 
updated to a common base year (1968). In order to reflect 
the future expected gain in lifetime earnings for current 
post-secondary students and graduates, certain modifications 


were made to the data. 


3.3.1-(Privaté& Returns. to. Post= Secondary, Ldvecation 


Although the model has been formulated to estimate the 
returns to all levels of post-secondary education (i.e. succ- 
essful or unsuccessful degree/diploma candidates at all levels 
through togthe: Ph clje limitations: in datasanad time srave 
restricted. this study to estimation of returns to suceseesrer 
first degree/diploma candidates as compared to a successful 


high school graduate who did not continue schooling. 


The simplest measure of increased earnings would be a 
year by year comparison of earnings over the working lifetime 
of an individual. However, in such a computation, adjustments 
must be made for the effects of taxation, labour force 
participation, real growth in per capita income, mortality, 
ability of the student, non-pecuniary benefits, and net 
Migration. “Each of these items fas therertect of modifying 
the earnings data so that they more accurately reflect the 


real social returns attributable to post-secondary education. 


i) Taxation Period 
Some of the increased earnings associated 
with post-secondary educational attainment 
revert to society through progressive taxes. 
When calculating private returns to education 
only net income is considered but in calculat- 
ing social returns gross income is included as 


Lakes “revert sco ithe *pubd e eceero rT. 


ii) -Labour” Force Participation 


Unemployed workers do not contribute to economic 
production. As the earnings data in this model 
represent earnings of fully employed workers, 
these data must be adjusted to account for 
expected unemployment. As unemployment varies 
with each occupation, this adjustment should be | 


occupation-specific. 


i) 


iv) 


v) 


vi) 


Real Growth in Per Capita Income 


As this study uses cross-sectional data on 
earnings (i.e. data from many different age 
groups) the measurement of expected gain in 
lifetime earnings must be adjusted for expected 


real growth in per capita income. 


Mortality 

Social costs have been specified as the costs 
to society of producing graduates from the 
various post-secondary education programs. 
Pre-retirement mortality is considered a 
deadweight social loss of investment in human 
Capital. Hence the calculation of future 
expected gain in life-time earnings must be 


adjusted for mortality. 


Ability of the Student 

The earnings data should be adjusted to reflect 

the fact that only individuals “of higher, academie¢ 
ability are normally channeled into the post- 
secondary education system. If an adjustment is 
not made, then the earnings differentials may 
overstate the returns to post-secondary education. 
However, since no empirical measures of the relative 
effects of ability on earnings differentials exist, 
the model is designed to accept assumptions (in 

the form of coefficients) about the proportion of 
earnings differentials actually attributable to 


post-secondary education and ability. 


Non-Pecuniary Benefits 


As post-secondary education produces benefits 
which are not reflected in income differentials, 
the model contains a variable which allows 


experimentation to test the effect of various 
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assumptions regarding non-pecuniary benefits of 


higher education. 


vil) Net Migration 
Graduates of Ontario post-secondary institutions 
who migrate to other jurisdictions represent a 
net transfer:.of human. capital dnd-a net Loss ser 
the) returns: from isdclai investment. Ene sojes 
contains a component which allows experimental 
variation according to assumptions about this 


variable. 


The difference in earnings streams, modified by all of the 
above factors, still presupposes that the student has 

already graduated. To reflect the uncertainty or risk 
associated with entrance into a given post-secondary 
educational program and successful completion, a probabilistic 
estimate of success in a given program is computed from 


available enrolment data. 


The individual who has successfully completed a 
program of study may choose several occupational careers. 
The choice of a particular occupation determines future 
earnings, so a probabilistic estimate is made of entrance 


into the various career possibilities. 


The application of these probabilistic factors on 
the modified earnings streams yields an estimate of the 


expected increase (or decrease) in lifetime earnings: 


In summary, the computational procedures used: in the 


benefit model are: 


1) Raw DBS data on lifetimes earnings for all 


categories of occupations are compiled. 


2) Each of the earnings schedules are adjusted 


for the effect of taxation, labour force 


participation, real growth in per capita 
income, mortality, ability, non-pecuniary 


benefits and net migration. 


3) Similar adjustment factors are applied to 
the earnings of high school graduates which 
are then subtracted from the adjusted 


occupation specific earnings. 


4) The probability that students will success- 
fully pass through a given program without 
dropping-out is applied. 


5) The probabilities of the graduates entering 


into each occupational category are applied. 


6) The adjusted occupation-specific earnings 
data are combined with the probabilistic 
estimates to produce the expected increase 
(or decrease) in lifetime earnings of the 


post-secondary graduates. 


Once the expected earnings differentials are computed, 
three separate measures of private returns are calculated 


for each program as follows: 


“i Net Present Value (NPV) 
Basically, this statistic represents the 
lifetime value of post-secondary education 


expressed as a lump sum payment upon 


graduation. 
Mathematically 
id) 
NPV, = te ~ SC). 


Where 


ii) 


aie ale) 


k = a post-secondary program designation 
NPV = net present value 3 

SC =" Sei. COs ts 

5 = a year variable 


= expected earnings by year j given 
graduation from program k 


= final working year after graduation 


r Serer COU eel 


Benefit Cost Ratio. (B/C) 

This statistic represents the ratio between 
the lump sum of lifetime benefits and the 
lump sum of costs incurred during the 


educational process. 


Mathematically 
M 
(B/C), = ae BS i SC, 


(l+r) j-1 


Rate of Return (R/R) 
Essentially, this statistic represents the 
equivalent interest rate returned on the lump 


sum of costs invested in post-secondary 


education. 
Mathematically 
M 
S = ; 
Cy i vi 


ne rhe aca EPS 


3 : 
(1+(R/R) ) J7H 


3 
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3.3.2 -Societal Returns to.Post-Secondary Education 


The procedure for computing the societal returns 
to post-secondary:education is: simidan. to that» used for 


the computation of student returns, except that: 


ay “no tax adjustment 1sapplied “to-the 


calculation of earnings differentials 


b) the computation of Net Present Value, 
Benefit/Cost ratio and Internal Rate 
of Returns, uses societal costs rather 


than student costs 


It should be noted that in computations of both the 
private and societal measures of educational profitability 
(NPV B/C-and- R/R)) the costs’ have not -béen discounted 
for time. Although this simplification reduces the 
computational problem, it gives each measure a small 


upward bias. 


3.3.3 Detailed Description of Methodology 


The foregoing descriptions of the cost, redistributive 
and benefit models (sections 3.1, 3.2, 3.3) have pre- 
sented a broad general outline of the techniques employed 
without specifying all of the particular assumptions made 
nor all of the explicit mechanical details on the derivation 
of data or calculations made on or with the data. The reader 
who is interested in the technical aspects of this study is 
referred to the second volume, which goes into explicit and 


complete detail on all aspects of the data and the model. 


4. ANALYSIS OF RESULTS 


This section deals with the results obtained from the 
cost and benefit model. The results are described in the 
reverse order to which they were generated, that is, the 
aggregate results are presented first and then decomposed 


into more detail. 


Universities are treated with a greater amount of detail. 
This reflects the fact that more data are available on uni- 
versities and university graduates than on the remaining 
post-secondary institutions. ‘This limitation 1s.not-extremery 
severe, however, because universities contain the major pro- 
portion of the post-secondary student population, in spite of 
the fact that only 15 of the approximately 110 post-secondary 


institutions in Ontario are classified as universities. 


The reader is reminded that the results are based on the 
best data available and the most reasonable and (in most 
cases) most conservative assumptions. The aim of this study 
is to present a cost, redistribution and benefit analysis for 
the academic year 1968-69. No attempt should be made to 
extrapolate these results into the future, because the nature 
and scope of government funding and in student opportunity 


costs may have changed since 1968-69. 
4.1 Enrolment Analysis 


Enrolment statistics are the most general type of 


information which can be provided about the post-secondary 


education system. They are expressed in full-time 


equivalent students or as percentages of total enrolments. 


From table 2 it can be seen’ that the full-time equiva- 


lent student enrolment in the post-secondary system is 
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TABLE 2 


SUMMARY OF 


1968-69 ENROLMENT STATISTICS 


BY INSTITUTION TYPE 


INSTITUTION ENROLMENT PERCENTAGE 
TYPE EN ET «E. OF TOTAL 


UNIVERSITIES 


NURSING 
SCHOOLS 


AGRICULTURAL 
COLLEGES 


159,485 students. The number of actual people affected 

by this system is considerably higher as part-time 

students are reduced to full-time equivalents (a conversion 
of-5.or.6. part-time: students: tos fulltime student 16 
used)... It-isi not) unlikely that as many ae -200;.000.an= 


dividual students may actually be represented. 


Although there are only 15 universities, their 
students represent at least 63% of. the total student popu 
lation while the other 100 institutions contain the re- 


mainder of the student population in the proportions shown. 


Table 3, which describes the university program en- 
rolments (where graduate and under-graduate students are 
combined), indicates that General Arts and Honour Arts 
together represent 48%, or approximately half, of the total 
university enrolments. When General Science and Honours 
General Science enrolments are added, the total accounts 


fom 65% of; all-university students: 


Table + shows the enrolments in Community Colleges 
and in, Teachers'!.Colleges. It should be pointed out thar 
the last four items listed: in the Community College ennmode 
ment statistics (Business, Technical, Arts and Health )reren 
to programs offered by Ryerson Polytechnical Institute 
which is unique and, operates under its own special 
charter, making submissions to the Department of Education 
as a separate entity. The data shows that no one program 


dominates Community Colleges enrolments. 


In the Teachers! Colleges the most popular program is 
the one year teacher training program from which almost jall 
of the primary school teachers graduate. Although the 


Colleges of Education are affiliated with the universities, 


a ee 


UNIVERS TITLES 


1968-69 ENROLMENT. STATISTICS 


TABLE = 3 


PROGRAM NAME ENROLMENT 


NAT. vit Bi 


PERCENTAGE 
OF TOTAL 


AGRICULTURE ey ay. ‘eet (3 
AR CHISPECTURE 41S 0.4 
COMMERCE 4430 4.4 
DENTISTRY 602 O06 
ENGINEERING 9503 9.4 
SNE ANDUAPPETEDCARTS 253 Oe? 
FORESIRY 239 32 
HOUSEHOLD. AND .FOOD= SCIENCE 877 Oe 9 
HY GLENS: =< PUBLIC HEALTH Peas Oral 
JOURNALISM LoOr3 Ose3 
LAW 2142 2 gels 
Pep honky SCLENCE 385 0.4 
FREMEDICINE AND MEDICINE 2449 2.4 
MUSIC 580 Oxcx6 
NURSING 1134 Peaks 
PHARMACY 909 Dees 
Pooler leAND. HEALTH EDUC. 2359 Lis 
Baten OND OCC LHERAPY 45 pe ae 
SOCIAL WORK 935 Oreo 
VEC UNARY MEDICINE Sand Ore 
THEOLOGY OZ Oise 
HON.GEN.ART 1/GEOGRAPHY S71 O86 Sion 
HON ART UPPER HUMANITIES bO:S'9ai Iie 
HON. GEN. SCl. 1/PHYS—BIOL 11094 uO ao) 
PEPER YRS. HON SCLE/MATH 63-3) eves 
SECRETARITAL/CHILD STUDY 184 Oe 
HOSPITAL ADMINISTRATION 99 Ores 
LANDSCAPE ARC/PSYCHOLOGY 750 Graid 
PUBLIC ADMINISTRATION fie) Oech: 
DPPerUEULC] ADRES. sU Cio Gis. EOS. enw) 
DIPLOMA GENERAL ARTS 08 Qe? 
DIPLOMA COMMERCE 300 ONKo 
DEPLOMA MUSIC eK Sia sev 
DIPLOMA NURSING 134 Oh. 1 
DEE MAcrPHYS. OCC, -PHERAPY. 380 0.4 
Dar GOMAF GEN -SCEENCE 10 Se nO ed: 
DiriOMA NURSING “TECH 114 O28 
DIPLOMA DENTAL HYGIENE 86 2 es 
DEP. PUBLIC, HEALTH NURSING 194 One 
DIPLOMA TECHNOLOGY COURS 397 0.4 
DLELOMA PRELIMINARY “YEAR <a Ox 9 
DIP.MED. INTERN-RESIDENTS T3 22k cere 
OISE 635 Sess 
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TABLE 4 


COMMUNITY COLLEGES 


1968-69 ENROLMENT STATISTICS 


PROGRAM ENROLMENT PERCENTAGE 
NAME SN Bis Pairs OF “TOTAL 


YR BUSINESS 

YR BUSINESS 

YR BUSINESS 

YR APPLIED ARTS 
YREARPELEDVCARIS 
Ya APPLIED ARES 
YR TECHNOLOGICAL 
¥RTECHNOLOGLCAL 
YR TECHNOLOGICAL 
APPRENTICESHIP TRAINING 
OTHER 

MANPOWER RETRAINING 
BUSINESS 

TECHNICAL 

ARTS 

HEALTH 


VOTAL ENROLMENT 


Ge DS ECOE I COa aoe 


be! 


+ = 
@ EGNOS" C1 CO 1 Ci @ SO) Fe OON Co" COI 


(est 
2) 
S 
S 


ORO IrPwofFFOWOAINHNOMM CO © 


TEACHERS COLLEGES 


1968-69 ENROLMENT STATISTICS 


PROGRAM ENROLMENT 
NAME BER ates Abid ape 


TEACHERS RA TNEINGS ik 
TEACHER: J RAC NGG 2m Six 
TEACHING U. GRADUATE 

PRAMARY “SPECEALISE 


PERCENTAGE 
OF TORFGE 


TOTALS 


il lh od tal 8 


i tt 
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they have been represented here as the ‘Teacher Training 


University Graduate' program. 


Table 5 shows enrolments for Nursing Schools and 
Agricultural Colleges. From these enrolment statistics 
it is evident that the most popular program is not the 
shortest "Nursing 2 Year" but rather the longer "Nursing 
Zot program. the Lacter- program contains an additionet 
yean of practical training: ina hospital, -durang whieh 
students are paid a monthly stipend of $375. The attractive- 
ness of this program is probably due to the relatively 
higher pass-rates of its candidates on the College of 


Nurses licensing examination. 


In the Agricultural Colleges, predictably, the most 
popular program is Agriculture attracting 61% of all the 
students. The. Agricultural Colleges probably attract a 
fairly large female contingent as 23% of total enrolment 
is in the Home Economics program which is presumably 


ortrented towards females. 


in summary, the 1968 secondary school graduate, 
when faced with the decision to continue his education, 
was most likely to opt for University or Community College 
87% of the time. The remainder chose Teachers Colleges. 
In fact, female students who were not going on to Uni- 
versity, were about as likely to choose Nursing - as 
Teaching. Further, since the training time in Nursing 
(3 years) is much longer than in Teaching (1 year) one 
could make the assumption that the relatively more afflu- 
ent students would be more likely to go into Nursing, 
particularly Since nurses earn approximately the same as 


teachers. 


TABLE 5 


NURSING SCHOOLS 


1968-69 ENROLMENT STATISTICS 


PROGRAM ENROLMENT PERCENTAGE 
NAME TN i aes OF TON 


NURSING 2 YR 1009 tT Belt 
NURSING #2) Fal 
NURSING 3 YR 


1968-69- ENROLMENT ESTATE SILCS 


AGRICULTURAL COLLEGES 


AGRICULTURE 433 
HOME ECONOMICS 167 
ANIMAL HEALTH 87 
DAIRY SHORT COURSE 
3 MTHS 18 
| 
| 


4u.2 Cost Analysis 


In allocating resources among alternative uses, the 
two most important decision-criteria are their costs and 
benefits. In the education domain, costs are often more 
concrete and explicit than benefits. Although the student 
may view the benefits of post-secondary education as in- 
creased lifetime earnings, the taxpayer who himself did 
not attend, or whose children do not attend post-secondary 
education, may have an entirely different perspective. 
For this taxpayer, benefits are difficult to define but 


costs remain emminently real in the form of taxes. 


It is important to realize not only the relative 
proportion of allocations among various programs, but also 
their magnitudes and expected returns. This section 
provides a detailed analysis of all cost data, first from 
an aggregate viewpoint and then at given levels of dis- 


aggregation. 


The Trial Balance generated in the cost model (see 
section 3.1) may be aggregated to produce a table which 
is easier to read but lacks the detailed mapping of each 
financial transaction with respect to the type of trans- 
action (Ce. oe. cperatingy grants, capita lrerants,- student 
fees) and the sectors involved (Student, Government or 


Rest-of-the-Economy). 


In order to facilitate reading Trial Balance Aggregates, 


two definitions are required. 


Lol oe DEPECt. Costs 
These are the costs which represent actual 


expenditures which have occurred and been paid in 


the time period under consideration (1968-69) 


a) TRStetitt won 


The: instatutaoneals darect costs cons res 


of expenditures on 


a6) 


cis) 


ay) 


iv) 


student awards 


expenditures. on salaries and opera- 
ting expenses 

expenditures due to depreciation 
such as replacement of assets 


repayments» of current debts and 
related interest payments. 


ip) Students 


Student expenditures consist of 


1) >-tuLt bon 7costs 
ii) equipment expenditures 
ey) Government 


Government expenditures consist of 


1) 
4 i) 
hi) 


ev) 


operating grants 


student aid program covering grants 
loans and fellowships 


capital grants and capital financing 


rebates of sales taxes 


d) Rest-of-the-Economy 


Private Business expenditures consist 


mainly of gifts “to theianstvtueion , “eines 


through large private donations or through 


alumna stunds.. This holds: true only tor ima 


versities as no gifts were indicated for the 


Other cist Levees 


a ee Opportunity Costs 


These are costs which do not appéar in con- 


ventional accounting records and do not entail actual 


Uy 


ee oe = 


EE ee ee ee ee 


a a 
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dollar outlays. They represent the earnings that 
might have been realized if the assets currently 
used in post-secondary education had been applied to 
some other (presumably more profitable) alternate 


uSe. 


a) Institution 

The institution opportunity costs are 
associated with the possible returns from the 
Institutional Employed capital (Land, Buildings, 
Funde) « 


b) “student 
Student opportunity costs consist of fore- 
gone interest on tuition and equipment expenses 


as well as foregone earnings. 


c) Government 

Government opportunity costs consist of 
foregone interest on all of its direct costs as 
well as foregone taxes on the opportunity costs 
of the other sectors of society and the insti- 


tut-Lon. 


d) Rest-of-the-Economy 
The opportunity “costs in. this,;sectorsconswver 


of foregone interest on gifts made. 


L223 DLS CUSS 1 Ole Ol GReESU bts 


The results of any study are strongly influenced 


by the assumptions, 


1)--Mislk-eosts-“used>in: the Trial Balancearewas 
taken from the primary sources and exclude 
(insofar as was possible) the costs of sponsored 


research. 


TABLE 6 


ALL INSTITUTIONS 


1968-69 TRIAL BALANCE AGGREGATE 


(A) 
EXPENDITURES IN MILLIONS OF DOLLARS 
SOCIETY 


INST : STUDENT GOVT RESI 
COS aie scl) (2) (3) (14243) 
fot 


| opportunity costs Costs 34. once | } 293.78 78 paseo 83 eae 


ee 


H34.18 


LOZ8 273 


(B) 
PER CENT EXPENDITURES BY COLUMN 


SOCIETY 
(1+2+3) 


STUDENT GOVT REST 
(0) (1) (2) (3) 
fowoe [orf oe [| 


SNS EPS PSST S86 = 


SS aa oo greene mere aes er ree 


SOCIETY 
(1+2+3) 


SE 1 CS a eS TR SR 


4g 


2) = The cost of maintaining the student aid 
loan program was taken as 6% percent of total 


loans. 


3) The overall depreciation rate on buildings 
and equipment was taken as 5.7 percent (re- 
presenting the average of a 40 year lifespan 


for buildings and 5 years on equipment). 


4) The new construction is to the extent of 
depreciation with a 4 percent rebate of sales 


Tax 
5) The opportunity rate on all costs was 7 per een 


6) The tax rate on foregone student earnings 


was 10 percent. 


7) The tax rate on foregone earnings from 


institutional employed capital was 50 per cent, 


8) The foregone municipal taxes were 2 per cent of 


land buildings and equipment. 


Table 6 represents the Trial Balance Aggregate 
fortallins ti buteons in, Ontario.” —Part-Acofethis 
tables indacates-thatesill.:8 millions of dollars an 
direct costs were expended by the Institutions and 
594.6 by Society. This discrepancy.is contrary. to 
the assumption that institutions operate on a break- 
even basis. Some of the possible reasons for this 


discrepancy are as follows: 


1) Fiscal and academic years overlap and are 


not co-ineident: 


2) U-Vanrationsman the way InstiLetucions. acknone 


ledge depreciation and capital spending. 


3) Institutions can "spend" some of their 
Capital assets (e.g. sell land buildings or other 
holdings which would be significant in cases were 
institutional expenditures exceed those of 


society. 


The Opportunity costs of“insti tutions totatrem 
only 34.7 millions of dollars while those of society 
were 434.2. These figures reflect the fact that 
society bears large costs in terms of foregone student 


earnings. 


Part’B. shows total costs, “broken out by diveer 
and opportunity costs. Institution direct costs rep- 
resent 93.7 percent and the opportunity costs represent 
the remaining 6.3 percent. This latter figure can 
be considered the "shadow rent", paid by the institu- 


CLOT. 


A large proportion of total student costs, g0.¢ 
percent, are due to foregone earnings. Since these 
are hidden costs, it may account for the general belief 
that students, pay only a small proportion.of the cost 


of their. education. 


Part C shows that, although students pay only 
11.8 percent of the: total societal direct costs. ane. 
bear 67.7 pepeent: of theopportunt ty coste: andwiasa 


percent of the combined direct and opportunity costs. 


At best, these data provide a very conservative 
estimate of the costs borne by the student, as 
"intangible" aesthetic and psychic costs are not ev- 


aluated. 


The remaining 5 tables (7 through 11) depict 


the aggregate statistics for each type-of instiguerson, 


al ,. 
ee 


~TABLE 7 ae 


UNIVERSITIES 


1968-69 TRIAL BALANCE AGGREGATE 


(A) 
EXPENDITURES IN MILLIONS OF DOLLARS 


INST STUDENT GOVT 
| (0) a (2) 


SS P 267.27 | 20.7 | 10.17 | 


REST SOCIETY |. 
(3) (1+24+3)— 


— 


Direct Costs 


Opportunity Costs ° . . . Bes 
Total Costs | i 


(C) 


INST STUDENT GOVT REST SOCIETY 
(0) (1) (2) (3) Cl 2 93) 


TABLE 8 ; 52 


COMMUNITY COLLEGES 
1968-69 TRIAL BALANCE AGGREGATE 


EXPENDITURES IN MILLIONS OF DOLLARS 


SOCIETY 
(1+2+3) 


OCIETY 
LtZt3) 


Direct Costs 


Opportunity Costs 


(C) 
PER. CENT EXPENDITURES = BY" ROW 


INST | STUDENT GOVT REST |} SOCIETY 
(0) Ch) (>) (3) (1+2+3) 


TABLE 9 


NURSING SCHOOLS 
1968-69 TRIAL BALANCE AGGREGATE 


(A) 
EXPENDITURES IN MILLIONS OF DOLLARS © 


INST STUDENT GOVT REST SOCIETY 
(0) cr) (2) (3) C1+2+3) 
pee pe pete be 


| opportunity costs Costs + tee go” Be eee Se aye 
Total Costs 20.36 . , 


(B) 
PER CENT EXPENDITURES’ BY COLUMN 


STUDENT GOVT REST SOCIETY 
(1) C2) (3) (1+2+3) 


Opportunity Costs 


(C) 
PER CENT EXPENDITURES BY ROW 


STUDENT GOVT REST SOCIETY 
(1) (2) (3) CLt2ti30 soa 


TABLE 10 


AGRICULTURAL COLLEGES 
1968-69 TRIAL BALANCE AGGREGATE 


(A) 
EXPENDITURES IN MILLIONS OF DOLLARS 


INST STUDENT GOVT REST 
(0) Ci G2) 
Sonn fe 


| 16 
oo 
: : : 


SOCIETY 
(1+2+3) 


ee 


(B) 


SOCIETY 
(1+2+3) 


Pee eG Costs 


(C) 
PER CENT EXPENDITURES BY ROW 


INST STUDENT | GOVT REST SOCIETY © 
(0) (1) (2) (3) (1+2+3) @ 


Sa tet 


Direct Costs 


Opportunity Costs 


Total Costs 


me TABLE LL - a 


TEACHERS COLLEGES | 
1968-69 TRIAL BALANCE AGGREGATE 


| (A) 
EXPENDITURES IN MILLIONS OF DOLLARS 


(B) 
PER CENT EXPENDITURES BY COLUMN 


STUDENT GOVT RESOLD SOGIELY 
(1) (2) G3y) (1+2+3) 
Direct Costs 


Opportunity Costs 


(C) 
PER CENT EXPENDITURES BY ROW 


INST STUDENT GOVT REST SOCTi en 
(0) Ci) (2) (3) (1+2+3) 


Table 12 presents comparative cost statistics 
from the preceding tables. Section A shows that 
universities receive over 78 percent of all ex- 
penditures on post-secondary education, but contain 
only 63 percent of the student population. Only 
universities receive such a heavy resource allot- 
ment, probably because costs of teachers and equip- 
ment are higher, and universities produce a joint 
product in the form of graduates and academic re- 


search. 


The special status afforded University and 
Agriculture students is reflected in the section B 
of this table. While the other post-secondary 
students pay between 36 and 50 per cent of all sociatal | 
costs, the university and agriculture student pay 


33 and 26 per cent respectively. 
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COST SUMMARY 


(A) 


INSTITUTIONAL 4 SOCTETAL 
INSTITUTION EXPENDITURE EXPENDITURE 


University 


Community College 


Teachers! College 


Nursing 


Agriculture 


TOTALS 546.48 100.00 OA este 


(B) 


INSTITUTION STUDENT GOVERNMENT REST 


University 


Community College 


Teachers’ College 


Nursing 


Agriculture 


Annual.Costs per Student 
4.3.1 Universities and Other Institutions 


The results of the Trial Balance are dis- 
aggregated for much finer detail on University 


Costs an Tables 3 Gor hab agi 16. 


Table 9.3 shows. the .nstitutioma cose pes 
year per undergraduate student by program, 1. Cwinehte 
average cost of maintaining a student in each of 


the years of the various programs. 


The uniform nature of the costs in any of 
the years in most programs reflects the fact that, 
in constructing the Trial Balance, the formula 
weighting system was used to distribute most of the 
costs into the various programs except for some 
that were distributed aceording--to fees.or.pregram 


enrolments. 


Tabie- Lh istsimi tar to Table re 
except that it covers Societal costs. These are 
not standard as they reflect the additional foregone 


earnings in long programs such as Medicine and Law. 


In both Table 13 and 14 the following assump- 
tions have been made about the costs of professional 


programs which require preliminary study before 


admission. 
a) Dentistry - one year of General Science 
b) Library Science - three years General 
Arts 
c) Physical and Occupational Therapy - one 


year General Science (the enrolment 
statistics showed no enrolment in the 
first year) 
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UNIVERSITIES 
TNOPROUTION AD COs MER YnAR Pek. STUDENT 


BY PROGRAM (UNDERGRADUATE ) 
TAB iE eo 


PROGRAM NAME 


AGRICULTURE 

ARCHITECTURE 

COMMERCE 

DENTISTRY 

ENGINEERING 

FINE AND APPLIED ARTS 

FORESTRY 

HOUSEHOLD AND FOOD SCI. 

HYGIENE - PUBLIC HEALTH 

JOURNALISM 

LAW 

LIBRARY SCIENCE 

PREMEDICINE & MEDICINE 

MUSIC 

NURSING 

PHARMACY 

PHYSICAL § HEALTH EDUC. 

' PHYSICAL € OCC.THERAPY 

SOCIAL WORK 

VETERINARY MEDICINE 

THEOLOGY 

HON.GEN.ART 1/GEOGRAPHY 

HON. ART UPPER/HUMANITIES 

HON.GEN.SCI 1/PHYS-BIOL 

UPPER YRS.HON.SCI/MATH 

SECRETARIAL/ CHILD STUDY 

HOSPITAL ADMIN. 

LANDSCAPE ARC/ PSYCH. 

PUBLIC ADMIN. 

DIP.PUBLIC AD/RES. 
SOCIAL SCIENCE 

DIP. GENERAL ARTS 

DIPLOMA COMMERCE 

DIPLOMA MUSIC 

DIPLOMA NURSING 

DIP.PHYS.OCC. THERAPY 

DIP.GEN.SCIENCE_ 

DIP.NURSING TECH. 

DIPLOMA DENTAL HYG. 

DIP.PUBLIC HLTH.NURSING 

DIP.TECH. COURS. 

DIP. PRELIM. YEAR 

DIP.MED.INTERN-RESID. 

OISE 


UNIVERSITIES 
SOCTETAL” COST PER YEAR* PER STUDENT 
BY PROGRAM (UNDERGRADUATE ) 


PROGRAM NAME 


AGRICULTURE 

ARCH PPE CTURE 

COMMERCE 

DENTISTRY 

ENGINEERING 

PONE AND: APPRIEDOARTS 

PORE STRY 

HOUSEHOLD AND> FOOD "SCI. 

HY CLENE= PUBL TCs HEARTH 

JOURNALISM 

LAW 

PEBRARY SCIENCE . 
PREMEDICINE~€ > MEDICINE 12901 
MOS LE 

NURSING 

PHARMACY 


PHYSICAL <G HEALTH, EDUC. 
PHYSICAL -€ OCC. THERAPY 
SOCIAL WORK 

VETERINARY MEDICINE 


PAE OGO GY 
HON.GEN.ART 1/GEOGRAPHY 
HON.ART UPPER/HUMANITIES 
HON.GEN.SCI 1/PHYS-BIOL 
UPPERGYRSHONs oC .b/ MAE 
SBCRETARIAT: CHibDe STUDY 
BOSr PTAD. ADMIN . 
LANDSCAPE ARC/PSYCH. 
PUBLIC “ADMIN: 
DPE. PUBLIC SAD/ RE Sk 

SsOCL AL oC LENCE 
OTR SCENE RAL ARTS 
DIPLOMA COMMERCE 
DTPEOMA- MUSIC 
DIPLOMA NURSING 
REE ret iy oe Cush ey, 
DH OCEN. SCTENCE 
DIP VONURS UNG: TECH. 
DIPLOMA DENTAL HYG. 
PIP.PUBLIC HLTH.NURSING 
DIPS TECH COURS. . 
Ph te edad MP A Noy 
DEIP.MED. INTERN-RESID. 

f OLSE 


ee eee oe 


ee 


a ee ee 


61 


d) Honours General Arts - one year General 
Arts 
e) Honours General Science - one year 


General Science 


f) Law - two years of Commerce 


fabies,\ lS, and 26 List comparable costs ‘of 


graduate students in the various university programs. 


Table 17 describes the student and societal 
costs by program upon graduation but does not reflect 
thecosts7of student attrition. There.is a. sub- 
stantial variation among the various programs and it 
should be noted that the final percentages are a 


BUN CeLen or. 


i) formula weights 
ii) length of program 
iii) foregone earnings 


These are definitely not constant across all programs. 


It is interesting to note that students in 
programs leading to "prestigious" occupations pay 
relatively low proportions of the Societal costs of 


their education, e.g. 


PHOpoOrt..on Of sOczeva le *COst 
Borne by Student (%) 


Dentistry 
Medicine 

Law 

Vet. Medicine 
Pharmacy 


Architecture 


Nursing 


Nei KS 


UNIVERSITIES g 
INSTITUTIONAL COST PER YEAR PER STUDENT | : 
BY PROGRAM (GRADUATE) 2 
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TABLE 15 


PROGRAM NAME 2 ey Swi Seay tll 2 ND ONLY —-@ 


AGRICULTURE 2542 a 
ARCHITECTURE 2542 
COMMERCE 2542, 
DENTISTRY 2542 | =m 
ENGINEERING tS 2502 ae 
FINE € APPLIED ARTS : 0- @ 
FORESTRY | 2542) ae 
HOUSEHOLD AND FOOD SCI. 0 
HYGIENE-PUBLIC HEALTH 2542 
JOURNALISM © 0 
LAW 2542 
LIBRARY SCIENCE 0 
PREMEDICINE & MEDICINE 2542 
MUSIC | 2542 
NURSING 2542 
PHARMACY 2542 
PHYSICAL & HEALTH EDUC. 0 @ 
PHYSICAL € OCC. THERAPY 7 0g 
SOCIAL WORK | 2542 @ 
VETERINARY MEDICINE | 0 # 
THEOLOGY 0. 
HON.GEN.ART 1/GEOGRAPHY | 2542 
HON.ART UPPER/HUMANITIES. 2542 
HON.GEN.SCI. 1/PHYS-BIOL 2542 
UPPER YRS.HON.SCI/MATH 2542 
SECRETARIAL/CHILD STUDY |. 0a 
HOSPITAL ADMINISTRATION 0. --@ 
LANDSCAPE ARC/PSYCHOLOGY 2542 — 
PUBLIC ADMINISTRATION 2542 
DIP. PUBLIC ‘AD/RES* SOC. SC. 0 2542  @ 
DIPLOMA GENERAL ARTS 0 0 0. 
DIPLOMA COMMERCE 0 0 0 | 
DIPLOMA MUSIC 0 0 0 @ 
DIPLOMA NURSING 0 0 oc | 
DIPLOMA PHYS.OCC. THERAPY 0 0 0. # 
DIPLOMA GEN. SCIENCE 0 0 0.9 
DIPLOMA NURSING TECH. 0 0 0. @ 
DIPLOMA DENTAL HYGIENE 0 0 0 = 
DIP.PUBLIC HLTH.NURSING 0 0 0 | 
DIPLOMA TECHNOLOGY COURS. 0 0 0. = 
DIPLOMA PRELIMINARY YR. 0 0 0 
DIP.MED.INTERN-RESID. 0 0 0 
GI SE . 5064 0 0 ; 
; 


4 6 3 
UNIVERSITIES 
SOCIETAL COST PER YEAR PER STUDENT 
BY PROGRAM (GRADUATE) 


| 7 | _)) MASTERS d 
| ay eek GPs 
| PROGRAM NAME ee eres POR OMA Eee 


AGRICULTURE 
PRCHLTECTURE 

COMMERCE 

DEN EES TRY 

ENGINEERING 

Povo APPLE DARTS 
PORES TRY 

POSE aoe AND: FOOD. SCI. 
Hy GleNe=PUBE IC HEALTH 
JOURNALISM 

LAW . 

GPR RARY, oC LENCE 
Pree DISrtNE: 6) MEDICINE 
MUS LC 

NURSING 

PHARMACY 

Pio verre Hea OE DUC. 
or aio. CC. THERAPY 
SOCIAL WORK 

VETERINARY MEDICINE 
THEOLOGY 

HON.GEN.ART 1/GEOGRAPHY 
HON.ART UPPER/HUMANITIES 
MUti dort soc L «ly PHYS -BLOL 
Peri ho. HON «SCL, MATH 
SPCREIARIAL CHILD <clUDY 
HOSPITAL ADMIN. 
LANDSCAPE ARC/PSYCH. 
PUBLIC ADMINISTRATION 
ae Pete AD RES. SUES OCLs 
DIPLOMA GENERAL ARTS 
DIPLOMA COMMERCE 
DIPLOMA MUSIC 

DIPLOMA NURSING 

Dir ores. VCCCTAERAPY 
DIPBOMA GEN: SCLENCE 
DIPLOMA NURSING TECH. 
DIPLOMA DENTAL HYGIENE 
DIP.PUBLIC HLTH.NURSING 
Dive Ci. COURS. 

oh oa pL yh es ag 
DIP.MED. INTERN=RESTD. 
OISE 


TABLE 16 


THESIS 
ONLY 


DOLD 
0 
24698 
0 
23680 
0 
23514 
24698 
24698 
0 
21738 
0 
287958 
24698 
0 
22845 
0 
0 
23174 
26348 
0 
24698 
24698 
24698 
| 24698 
0 
0 
24698 
0 
24698 
0 


COO -@ O55 OS @@)-O+@ @ OS 
Cy > OQ QO ST Oo1r ere ore 
COO e@ OO. GO O37 Os @ 


6) 
0 
6) 
0 
0 
0 
0 
0 
0 
0 
0 
d 


2495 


UNIVERSITY - UNDERGRADUATE 


STUDENT AND SOCIETAL COSTS BY PROGRAM 
TAB GH- 1a 


% SOCIETAL 
PROGRAM NAME Te serene COST BORNE 

BY STUDENT 
Agriculture 335820 26885 
Architecture 445518 S032 
Commerce Pere S2aces 
Dentistry Ditty 28 29-008 
Engineering StS eS 21D 
Fine € Applied Arts 28,034 32.04 
PORES try SR eteh oh) Zi hagaed 
Household € Food Science 33,807 26.95 
Journalism 22,248 41.13 
Law Sos OZ Seerenc ie: 
Library Science 2:35.59 38.44 
Pre-Medicine § Medicine ec Ere A Cl eee 
Music So, geod so 26.46 
Nursing eae a 27-94 
Pharmacy 352-30) LOS 
Physical € Health Ed. 28,086 Spree 
Phys. & Occ Therapy LO oE8 SS oe 
Social Work tReet Toke LQ 3 2ig 
Veterinary Medicine 45,508 20.24 
Theology 16,060 39.03 
Hon Gen.Art 1/Geography 16,382 40.13 
Hon Art Upper/Humanities 2 0259-6. 322 
Hon Gen .Se1/ Phys-Brol. L6y40 38.62 
Upper yrs. Hon.Scr/ Math 35a 2S cane 
cee aovialy Ciiild study 16,425 40.37 
Landscape Arc/Psychology 34,881 Waser 40" 
Dip. Public -Ad/Rés /SoaqsScrs Sale ige 21.47 
Dip. General Arts Oey 36x65 GS 
Diploma Commerce 5a 365 90 
Diploma Music 8,034 23.68 
Diploma Nursing oF oH 382 2a 
Dip.Phys.0Oc. Therapy bi,0°67) 20 ae 
Dip.General Sci. are Sak 37. Os 
Dip..Nursing Tech. 4,824 3:3. (8 
Dip. Dental. Hygiene 75945 A aie ine 
Dip. Public Health Nursing 8019 Dee maa 
Dip.- Technology Course 44822 3 OS 
Dip. Preliminary Year 45251 44.46 
Dip. Med.Intern-Residents 5,976 20.44 


= 4 


ml 
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as compared to the overall university average of 

about 33% taken from Table 17. The cases of dentistry, 
medicine and nursing are particularly interesting 

as the hospital costs associated with these programs 
Nave ot. been included im the societal costs. These 
costs will be considered in more detail shortly, 

but for comparitive purposes the revised student 


percentages for these three programs are as follows: 


SUCTE Am COST oTUDENT 
PROGRAM STUDENT 


COST 
ee | ACADEMIC |*HOSPITAL | PERCENT 


Dentistry 
1 Medicine 


Nursing 


Given the high level of subsidization, it would 
appear that Society attaches a particularly high 


value to the services of these graduates. 


Table 18 lists the university undergraduate 
degree or diploma costs in programs for which pass 
rate statistics were available. The "cost per 
student" column is the cost of maintaining an average 
student in the program until graduation, assuming 
he passes every year, while the "cost per graduate" 
column reflects the real situation where the student 
faces the possibility of failure. . The final column 
shows the cost added by failures, transfers etc. to 


the cost of producing a graduate. 


The- remaining Tables, 19. through: 22. dist “the 
institutional and societal costs by program by year 
for Community Colleges, Teachers' Colleges, Nursing 


sehools and Agricultural Colleges. 


TABLE 18 = | hes BORN Teck ec a oa 


2 3 
UNIVERSITY - UNDERGRADUATE ; 
INSTITUTIONAL DEGREE (DIPLOMA) COSTS BY PROGRAM ‘ 
PROGRAM COS U0 BER COS eer COS es Oe 3 
NAME STUDENT GRADUATE FATLURES } 
Gh) EAS, (2-1) ; 
Agriculture ° 
Architecture t 
Commerce 4 
Dentistry ; 
Engineering 
Fine & Applied Arts F 
EeResLpy. A 
Household @ "Food Sei. 
Journalism 
Law 
Library Science ; 
Pre-Medicine §& Medicine . ; 
Music 
Nursing : 
Pharmacy ; 
Physical § Health Ed. 
Physical & Occ. Therapy 3 
Social Work j 
Veterinary Medicine 7 
Theology 
~Hon.Gen.Art 1/Geog. 2 
Hon. Gen «Scr. 1/Phys=Bioi 4 
Upper Yrs. Hon.~Scei/Math 4 
pecretarival/Child Study 4 


Landscape Arc/Psychology 


Hon.Arts Upper/Hum. 
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COMMUNITY COLLEGES 


INSTITUTIONAL COST PER YEAR PER STUDENT BY EnOG 


BUSINESS 
BUSINESS 
BUSINESS 

Ber ite eART S 
APPLIED ARES 
APPLIED- ARTS 
TECHNOLOGICAL 
TECHNOLOGICAL 
TECHNOLOGICAL 
APPRENTICESHIP TRAINING 
OTHER 

MANPOWER RETRAINING 
BUSINESS 

TECHNICAL 

ARTS 

HEALTH 


3 
Y 
a 
3 
Z 
bi 
3 
2 
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COMMUNTTY COLLEGES 


SOCIETAL COST PER YEAR PER STUDENT BY PROGRAM 


3YR BUSINESS 

2YR BUSINESS 

1YR BUSINESS 

BYR APPLIED: ARTS 
Ze APP a LED mwART S 
PYR: APPLIED ARTS 
3YR TECHNOLOGICAL 
2YR- TECHNOLOGICAL 
1YR TECHNOLOGICAL 


. APPRENTICESHIP TRAINING 


OTHER 

MANPOWER RETRAINING 
BUSINESS 

TECHNICAL 

ARTS | 

HEALTH 


TABLE 20 3 Bee hea 
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TEACHERS COLLEGES 


INSTITUTIONAL COST. PER YEAR~PER-STUDENT BY PROGRAM 


TEACHER: TRAINING YEAR 
PEACHER. TRATNING 2 sy BAG 
TEACHING UNIVERSITY GRAD. 
PMA Ys ob bey dope 


TEACHERS. a, @OLLEGES 


SOCIETAL COST ~PER. YEAR PER -STUDENT-BY. PROGRAM 


TEACHER TRAINING 1 YEAR 
TEACHER TRAINING 2 YEAR 
TEACHING UNIVERSITY GRAD 
PRIMARY SPECIALIST 


TABLE 21 | 69 
NURSING SCHOOLS 


INSTITUTIONAL COST PER YEAR PER STUDENT BY PROGRAM 


PROGRAM NAME bs CY EAR ohh 2 Reece ARG. Na eis 


NURSING 2 YR 
NURSING 2-YR PLUS 2 
NURSING 3 YR 


NURSING SCHOOLS 


SOCLETALACOSTs fr ERo ay bARY PERS PUDEN TD by PROGRAM 


PROGRAM NAME 1S OY HAR Te TiC evine t| oo Cla YY eiees 


NURSING 2 YR S148 0 
NURSING 2° YR*PLUS. 1 S148 9486 
NURSING 3 YR 5148 5486 


TABLE 22 


AGRICULTURAL COLLEGES 


INSTITUTIONAL COST PER YEAR PER STUDENT BY PROGRAM 


PROGRAM NAME lst” YEAR 42nd YEAR + 3rd “YEAR 


AGRICULTURE 
HOME ECONOMICS 
ANIMAL HEALTH 
DATRY SoEORT -COURSE- 13) MTA 


AGRICULTURAL COLLEGES 


SOCIETAL COST,.~PER YEAR “PER -STUDENT-BY DPROG RAM 


AGRICULTURE 
HOME ECONOMICS 


ANIMAL HEALTH 
DATRY “SHORT COURSE. 3 °MrH 


{ 

| 3 | 

| PROGRAM NAME ist VEAR2 bondi YEAR. 3rd Year 
| 

| 

| 
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Tao ee te COSTS (OtyPrograns woth Hospital. Components 


Costing. programs.whaich use hospital facilities 
15a s0ripicult procedure at«best, and one fox whieh 
date=as poorly, Organized... The wesults ‘statedhere 
rely heavily on data obtained from the Ontario Health 
Services Commission, which listed various program 
expenditures at the hospitals in Ontario as well as 
DeBuSe datas 


The method employed in this portion of 
the study-1is consistent with that used for purely 
academic programs. More detailed explanations of 


the methodology are found in volume II, Appendices. 


Table 23 shows the institutional and societal 
costs of the Dentistry program and separates both 
academic and hospital components. The table further 
reflects corrections in annual costs per student by 
year both in the classroom and hospital, based on 


actual contact-hours. 


The profile of contact hours are generated in 


Dart iA Or theta pLe.. 


Thes insti tutzonal- Cost. tablée.(parteB)<contains 
the relevant cost statistics for each of the academic 
years, uncorrected for pass—-fail rates. Column 1 
lists the academic years and the final "all" row should 
be interpreted to represent totals. Column 2 repres- 
ents the classroom or academic costs per year while 
column 3 represents the hospital component. Column 
4 represents the combined classroom and hospital 
COSsts fv lhiss,: Reading Across, RoW. Ve Can, be seen 
thatethere ie as? 180 per istudent academic cost s.d 


S2OrMsOe NOD tel COSt sO bay COMDINeG 1 Ola: 1h anad 


DENTISTRY 


ENROLMENT & CONTACT HOURS TABLE 23 (A) 


Ne Parole Contact Hrs. per Stud. Lotal, Contact/:Hours 
Year ment Hospital Classroom | Hospital 
Ba a a a eee 


Z 100,737 - 

104 110,999 16,328 

69,680 TD 57 B 

21,440 103,850 

ee DOOD 1,488 302,856 199,348 
INSTITUTIONAL COST (B) 


Total Cost 


8 ESS ESD OE SST RD SREP a RT a IS EEE) SS NT RO 


312,666 s 312,666 

1 BF 2 6:65 . 1,372,665 

15k wo 487,070 |1,999,567 

949,475 P,361,671]3,311,146 

2,180 292,146 B,097,884]13,390,030 


All | 32,820 bu 388 ) 775208] 4 439 hug 82946625 110 .8eeemm 


SOCIETAL, COST 


(C) 


LOta ll scos c 


Se nbealare Bahai 
PATIEALS “ 2 Anhalt 
2,398,900 505,96742,904,867 
1,505,918. P,4535295 | 3, 98ers 

463,359 3,681,430 


13,353,742 


DEGREE COST 


| CD 
Classroom | Hospital Total 
(15) (2) Cae 2) 
42,559 57,559 100 a 


ie 


year of $25,299. The remaining three columns rep- 


present Ontario total ‘costs. 


hevsceretal “Cost table (pant iG) ist similar 


GO*Dpark 3 except that it represents societal costs. 


The Degree Cost (part D) table represents 

the expected classroom, hospital and total degree 
costs modified to reflect pass rates. This degree 
cost is generated from the average institutional cost 
per year statistics and represents the average in- 
stitutional cost of a graduate in this program. The 
corresponding societal cost would be higher by the 
ratio of societal to institution costs times the total 
Degree Costs. The corresponding cost statistics for 


Dentistry follow 


Institutional Degree Cost POO the 


Societal Degree Cost dei s Se, 


A number of graduate programs exist for 
dentists, ranging from one to three years. Costing 


these programs is beyond the scope of this work. 


Table 24 shows the relevant statistics for 
Medicine, The: table is structually sdmilar to that 
for dentistry except two further adjustments are 


made 


1) stherarcisna, year lor anternshiplanter 
the sixth year to become a Medical 
DOSLOLE Chea) st) 


Lio. -speevalrots in Medicine may require 
from one to three years of further 
hospital training 


aos 34 ie 
eg 


MEDICINE eee 


ENROLMENT & CONTACT HOURS ABLECOU CADE 


i eel 


eee er reer ars 


Z Contact, Hrs. per Stud. Total Contact Hours 
(3) C4) (2)x(3) | (2)xC4) | 


u33,9uy4 2 
243,492 88,256 
139,500 236,250 
45,612 274,758 


O99 204 


Oe cee RD VR SSE CEE RRR STEEN CSTE aa NSS TR ET SAE SE RES SEES EES CTEGET RSET en ERSTE REREAD 


582,118 582,118 

584,660 584,660 
5,812,502 5,812,502 
3,261,476 5,533,115 
1,868,545 7,949,432 


610,954 7,683,006 


28,144,333 


(C9 


1,185,304 1,185,304 
L268 220 i, 268220 
4659,704 4,659,704 
W-7034178 (2,3595753| 17 yOGawoas 


u5710,750 (6,316,756] 11,027,506 


2,738 4,670,162 |7,346,368112,016,530 
58,997 43,128 02.125 “| 21,197,318 (16,022,877) eneeeue bos 


DEGRittas CO & 
(D) 


Hospital Total: 
(2) DE WAS) 
56,218 103 {22 


Classroom 


Git) 


LS 


The costs statistics for medicine.excluding 


the above two considerations are listed here 


Instatutional Degree Cost 1035, 42:2 
Societal Degree Cost eS Gus 2s 


the (costing ofs internship: programs isc 


difficult exercise. The two antipodal arguments 


are that 


1) 


ra) 


interns! marginal productivity exceeds 
their cost and as they require-no 
special educational facilities there 
LEATIG “COS EsltCO~ SOC Te Lys 


interns require attention and instruction 
comparable to that of medical students 

in their final year. Further, as uni- 
versity graduates: their salaries as 
interns are below those they could earn 
in the market at some other profession 
and so there is a cost to society. 


The cost and benefit model was not geared 


to respond to this problem as it is questionable 


that interns fall into the category of post-secondary 


students. 


Probably the truth lies somewhere between 


these arguments. 


The assumption will be made here that the 


cost of the internship year and each subsequent year 


of specialist residency are determined at the same rate 


as the final medical degree year. This assumption 


yields the following results. 


DEGREE? COSe 
PROGRAM 
INSTITUTION | SOCIETY 


MeD. 
Me tes ne ab Te CRM 124646 VG SO? 


Specialist 
espe 


Specialist 
32ye 


Tables 25 and 26 represent the related cost 
figures for university nursing and the two year 
diploma program costs for nursing schools. The 
university Nursing program also uses hospital 
facilities and these added costs are reflected in 


the summary of Degree Costs (part D) of Table 25 
4.4 Scale Analysis 


No attempt was made to perform a scale analysis on 
the the institution-specific cost data, as almost, ati. 
the costs were distributed among the various programs by 
operating grant formula weights. The use of the formula 
as a proxy for a thorough cost accounting analysis) pres 
cludes obtaining marginal costs as they would, in fact, not 
vary except in the case of the emerging universities 


where extra-formula allowances prevail. 


NURSING - UNIVERSITY 


yt eee - 
+ oe Se pee ee 
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ier oa 


ENROLMENT &€ CONTACT HOURS 


EDAD SSS ASP! Eek ARAL EMT ERTL OE TABLE: 29 (A) 


Contact :Hrs; per Stud. Total Contact Mourmsrs 
Classroom Classroom | Hospital 
G3) (4) C205 C30) Ze) COs 


ee 
— = 


46 8 159,588 
384 164 109,056 

Daa 264 28h 71,544 
26,640 


185 144 144 


INSTITUTIONAL COST 


(B) 

Per Student Cost 
Classroom| Hospital|] Total | Classroom | Hospital Total 
(25 (3) C20 (4) (S53) C4)+(5) 


27, BONS SE a 2,381,536 
1,627,446 | 69,097) 2,006 Lies 
150675653 1-775 5150 | 1. 9h2 009 


897.549 | P68, 309 665,858 


6,986,744 


co) 


Year Total 


(27403) 


1 4,004,808 = 4,004,808 
9 Pa o6 IIa ete 7.207 h od eiac nas 
3 ENZOR SSP Soe OSs LLh ino. OO One ae 
4 668,522 | 278,679 947,201 
5 
6 


| latee oye bee Sa Bs: Siok Gi 0 5 AL Ord 2OT LO of Go eign 


DEGR Pig clo. 
(D ) 


Classroom Hospital Llotal 
(1) OP) Gio tiGes 
99,405 7 vy 1020 


Lf 


NURSING - DIPLOMA (2 YEAR) 


ENROLMENT € CONTACT HOURS TABLE 26 (A) 


me Eaves Gontace ;Hys per stud, lotal ‘Con tact: iotes 
wea ment Classroom Hospital Classroom | Hospital 
Writ a) ee (3) cet havea t: | (2) x03). | Ceo CaS: 


ERS —————————————————————— 


928 Vachs) LePOTL G30 2 ESOS 2 ee 
904 480 1,462,608 yoo as oU 
N/A N/A - - 


INSPELTUTIONALACOSE (B> 
Ac. Per-Student Cost LO cad sCost 


ahoaed Classroom] Hospital| Total Classroom | Hospital Total 
Cr 0:25) (3) C2)4+.03) (4) (5 ) C4)+(5) 


) 
1,768 5 43385 2OWT 65888 ee 
2,947 85553590 | esos eet 
eee 


4,715 pe abe Jase 14,891,855 


SOCTETAL COST 


(C) 


Per Student. Cost PFOtaly Cost 


hens | Classroom} Hospital| Total Classroom | Hospital Total 
Cr G2) C3) C2) G3) (4) (5) | C4)+(5) 


35 °822 ofA” 13,698 048) 13,698,048 
Sermon ad) Bese 0 18,485,740} 18,485,740 


DEGREE eCOS? 


| | CD) 
Classroom Hospital EL OnnauL 
C1) (25) GEJ462)) 
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Peon REDISTRIBUTIVE: ANALYSIS 


ihe resultsivofsthe redistributive analysis model Andicate 
the relative contributions -of each of the income classes to 
UneecOShe Ol, post-secondary education~and. the-real location. of 
these funds to the students in relation to their participation, 
by economic ineome: class,ein any or the programs. >The benefate 
Cotinedware actually subsidies, as the assumption is made (Ghat 
students would be required to bear the full costs of post- 
sccondary education were it not for the, contributions of sovern= 


ment, business and private individuals. 


Phere has long been. suspicion: that public aid'to higher 
education has been regressive in nature. The principle work 
Piananias Deervdone: prtvor to thisistudy, te. that: ofeks = Weduce 
Professor Judy's study used 1961 Canadian data, and he 
concluded that there was no significant income-redistribution 
taking place. Since 1961 there have been a number of important 
developments in post-secondary education which have prompted a 


re-examination of this question. 


Table 27 provides an insight into the nature of provincial 
Populabton distributions showing ‘the distribution, of Ontario 
post-secondary student population by family income as well as 
the distribution of all Ontario families by income. Taken to- 
gether, these data indicate the extent to which the families 
of post-secondary students in Ontario are "typical" of the 


general population income classes. 


In the overall view of post-secondary institutions in 


Ontario, it can be seen that the upper income classes, speci- 


tically students whose parents earn over $7,000 a year, as a group 


receive more benefits than their total contributions to the 
financing of this education. In effect, the two lower middle 
income groups, the over $3,000 to $7,000 are subStdizane “Ee 
two upper groups. The lowest income group receives a per- 
eentage benefit equal to their cost contributions. Table 28 


summarizes ‘these results. 
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TABLE 27 


PERCENTAGE DISTRIBUTION OF ONTARIO 
POST-SECONDARY STUDENT ‘FAMILY INCOME 


Under 580.00. S5 Ogio S7000= 
$3000 L499 6999 9999 %10000+ 
pe [aa | ae | 


PERCENTAGE DISTRIBUTION 
ONTARIO. FAMILY INCOME 


$10000+ 


INCOME REDISTRIBUTION ANALYSIS 


Alki Post-secondary Institutions, Ontario 


Income Classes 


TABLE 28 


Under So 0 0.0— S500 “h-$73000- 
CERO BERT osomo6gtd $4,999 | $6,999 | $9,999 | $10, 000+ 
| 


Societal 
COStEe 6 


Student 
Benefit 


EMA PDE TE OWE weg 


FOL OMS Heo. 3 


In light of the available information it can be concluded 
that expenditure on post-secondary education is regressive, 
though not extremely regressive. A precautionary note should 
be considered in that 1961 tax incidence rates were employed 
to calculate costs to-each income group, while 1968-1969 socio- 
economic data concerning the composition of post-secondary 
institutions was. used. It may be that the proportionate tax 
contributions are more progressive than they were in 1961, 
which would reduce the overall regressivity that has been dis- 


covered here. 


Table 29 describes the income redistribution effects of 
expenditure on universities (all programs) and provides the 
proportional distribution of costs by Federal Provincial govern- 
ment, Student and Rest-of-the-Economy Sectors. Comparing 
Societal Costs and Student Benefits, by income class, 
it can be seen that the redistributive effects of university 
education are slightly regressive. Students whose families 
earn between $3,000 and $7,000 receive less benefits than their 
eOtal contribution. to. the vcosts. of education. while students 
whose families earn more than $7,000 receive a proportionately 


PReavers amour, 
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TABLE 29 


UNIVERSITIES 


AGGREGATE REDISTRIBUTIVE ANALYSIS 


UNDER C2 000 185 O00 = tae ob 
ee wanes $3,000 | $4,999 $6,999 $9,999 


STUDENT 


Ch ti? ate ont BU) 
SOCIETAL 


BENE RIS 


UNDER | $3,000 -| $5,000 - | $7,000 -| 4, 
$3,000 | $4,999 $6,999 $9,999 $10,000 + 
Oued 


STUDENT eOi0) : ae 35 24.41 3.93 Oi 


The proportional break-down of cost distributions by 
Federal, Provincial, Rest-of-the-Economy and Student categories 
provides additional information on the nature of the income 
PCat On avs univers tives?) sltr1s aunteresting) te note 
that university funds raised through the Provincial tax base 
are more regressive than the funds derived from Federal Con- 
tributions. This result’ is probably partially due to the 
sales taxes which tend to be regressive. The Federal com- 
ponent which is relatively progressive is included in the 


provincial operating grants through a tax sharing agreement. 


This study also generated an analysis of the income re- 
distribution aspects of selected programs. Table 30 shows 
that a substantial variation in redistributive effects exists 
among programs, with the professional faculties of medicine 
and law being highly regressive. No less than 49.4 percent 
of the benefits in the law program go to the upper income 
groups which bears only 29 percent of the costs. Similarly, 
over 40 percent of the benefits in the medicine program go 
to the upper income group. In general, all the selected 
programs in universities are regressive. The costs are not 
borne by the "poor", i.e. those with under $3,000 of family 
income, but by families in the’ $3,000 to $7,000 income 
range. The most attractive programs from the viewpoint of 
lower income group participation are Dentistry, Engineering, 
Hygiene, Pharmacy, Social Work, General Science, Hospital 
Administration, Landscape Architecture, Public Administration 
and the 0.1.S.E. programs all of which return at least 10 per- 


cent benefit for 9 percent cost contribution. 


The pharmacy program appeals most strongly to the $7,000 - 
$9,000 income class families and is, in fact, strongly sub- 


sidized by the over $10,000 income class. 
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UNIVERSITIES 


REDISTRIBUTIVE ANALYSIS BY PROGRAM 


Under S320002 jacS5000— $7000- 
$3000 4999 6999 9999 


$10,000+) 


| 


STUDENTS BENE EE RES 


Under $3000- S50 00= S7000= 
ao $3000 4999 6999 9999 


Agriculture Bis 


Architecture 


Commerce 


Dentistry 


Ho 


[HO 
COE OR SD) yea OSA CORE GCS) OP ig eg Aa | NO Gk OD) |b MES) “(ool Si} 16) 
° e e e e e e ° ° ° ° ° ° ° ° e ° 


Engineering 


Fine € Applied Arts 


Forestry 
HOoUsehe Ud "eV bood: Sci, 
Hygiene - Pub. Health 


Journalism 


Law 


Library Science 


Pre-Medicine § Medicine 


Music 


Nursing 


ke 


Pharmacy 


ipsa Gall 8) Health Eduak 


Phys. & Occ. Therapy 


Social Work 


Veterinary Medicine 


Theology 


I te Niel 
a ach 
; oy 


PROGRAM 


Hon.Gen.Arts 1/Geog 
Hon.Gen.Arts Upper/Hum. 
Hon.Gen.Sci. 1/Phys-Biol. 


mUpper Yrs.Hon.Sci/Math 
Secretarial/Child Study 


Hospital Administration 


Pandscape Arc/Psychology 


Public Admanis tration 
Dap. Public sAd/ Res. Soe. Se. 
Dip.Gen.Arts 


Dip. Commerce 


DED: 
Dap: 
Dip. 
DEp. 
DiD . 
Disp. 
Dap. 
Dip. 
Pip. 
OISE 


Music 

Pays. Jeces Therapy 
Gen. Science 
Nursing Tech. 
Dental Hygiene 
Pubive ths Nursing 
Tech. sCOUrSEeS 
Preliminary Year 


Med. Intern-Residents 
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TABLE 30 (cont'd) 


$5000- S700U= 


6999 9999 $10, 000+ 


NOS See Ss Ons Com he Sy JOD EEL Gp wee ra 
Op) S COCO CO CO CO ms CO nes CO ICG) COR CS 


Ke 


TABLE 31 


REDISTRIBUTIVE ANALYSIS 


Colleges of Applied Arts and Technology 
ONDER 1S3000-). 55 0008217 000" 
COMPONENT] x 3999] gu999 | 86999 | $9999 |*+0099 * 
Gropsae 
student PIM GOTT Ne eas 22.58 
Benefit 
Agricultural Colleges 
UNDER 1S3000, oS 5000s S7000 : 
+ | 
Pa ee $3000 sugg9 | $6999 | $9999 | °20900 
i TG aa. Gy 23.056 
Cost 
Sp eus VO sOu le 3 ey ee B69 9 22.85 
penet 1G 
Teachers! College 
UNDER 1$3000 geek -|1$7000 — 
COMPONENT senag.| sugges |S S6059 es eeG a see ae 
mall — 
va) asa | ae 
Cost | 
| Student 
eb BO. [chit De ea 


Nursing Schools 


24x30 249.9 


2634 24.94 


UNDER ($3000. —|$5000..-|$7000 
ah 1§3000! $4999 $6999. $9ggq | %t0000 + 
Societal LE MSO ol Ob eu e eo Lele 27.60 
| Cost | 
Student 


The most neutral program appears to be Engineering which 
exhibits only mild biases in favour of the under $3,000 and 


$7,000 =-89,000 “income classes. 


Table 31 summarizes the income redistribution effects 
of Community Colleges, Agricultural Colleges, Teachers' Col- 


lieces dnd Nursingeschools<« The results indicate that there 


are, in fact, differences in preference for each of the institu- 


Lionetypes:. 


Community Colleges and Agricultural Colleges appear to 
appeal to similar income strata. The $5,000 - $7,000 income 
classes are. subsidized at the expense of the $3,000 - $5,000 


class. 


Teachers' Colleges are relatively neutral with the major 
benefits going to the under $3,000 and $7,000 - $9,000 classes 
at the expense of ‘the $3,000 - $7,000 income groups. It is 
perhaps not-stpprising that the under $3,000 income class is 
well represented, due to the characteristics of the program - 
short duration, social respectability and a relatively secure 


well-paying job with high vacation privileges. 


Nursing Schools, in contrast to the other three institu- 
tions appeal most strongly to the over $7,000 income classes 
and appear to be the most regressive of the four institutions 
considered in this table. One possible explanation is that 
girls faced with the choice of becoming nurses or teachers 
must decide at least partially on the basis of economic neces= 
sity. Nursing typically requires two more years of training, 
does not have the generous holiday allowances of teaching and 
pays no more money. The possible attractions-of the nursing 
profession are service to humanity (dedication) or possibly 
the chance to marry a’successful professional. Clearly, a 
purely economic decision would be a choice of teaching 
over nursing; so for those who choose the latter, money must 


not be the primary consideration. 
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All of the four non-university institution types are 
relatively less regressive than the university sector. The 
proportion of their costs and benefits attributable to the 
upper income group is almost neutral for all but the nursing 
schools. This relative regressivity of the university sector, 
may be due to a combination of the various student entrance 
standards in effect, and the job-training aspects of the 
non-university sector which matches the motivations of many 


of the chivdren of lower income families. 


Tables 32 to 35 provide a further disaggregation of in- 
come redistribution by institution type showing the Federal, 
Provincial, Rest-of-the-Economy and Student cost and benefit 


proportions. 


COMMUNE EY (CC shies 


AGGREGATE REDISTRIBUTIVE ANALYSIS 


COSTS 


UNDER | $3,000 - 
ee $3,000 | $4,999 


$5,000 -| 87,000 - 
$6,999 $9,999 $10,000 4 


267.5395 Dilee al, aoe eos, 


2039 


C3) 
C4) | 
STUDENT Gr? 03.60 Si. 60 Zep. 0G 23.30 


ee at oP +3” +) 
SOCIETAL 7.95 Abs Si peekee Mi 2Me.1.8 23.90 


UNDER Wecemo 0. 4 oo one <alesye G00 =) | acura 
$3,000 | $4,999 | $6,999 $9,999 $10, 0 
7.48 


STUDENT 


SBA Be Oh} ei inns # 


ee ae eS a ee ee 
SS oe ote 


TABLE 33 oe oe 


TEACHERS! COLLEGES 


AGGREGATE REDISTRIBUTIVE ANALYSIS 
COsTs 


UNDER = S55000 4.165.000. ters 000 — 
Nt $3,000 | $4,999 $6,999 $9,999 $10,000 + 


C4) 
STUDENT 
ee ee ee 2 , 
les Spices atone tee 
SOCIETAL 


EASE, SELL EOE TEI 0 2S LOLI ETI IE 


29.49 24.30 24.59 


16.49 


BENEFITS 
UNDER | $3,000 -| $5,000 - | $7,000 - i 
$3,000 | $4,999 $6,999 $9,999 $10,000 


STUDENT 


LO 6:9 by 22 24.21 26.34 ~24U.54 


NURSING SCHOOLS 


AGGREGATE REDISTRIBUTIVE ANALYSIS 


COsTs 


UNDER’ {$3,000 - | $5,000 -| 87,000 - , 
COMPONENT $3,000 | $4,999 $6,999 $9,999 $10,000 + 
SS (SN ET a ED (EN EASE, ED, CTE RAS PERE TES SEA] BAAS RRA SSSA 


(1) 
PEDERAL eo! 26300 Poe OU 24.68 
C2) 
PROVINCIAL BOs 29 Lo35 2D od 6 Ons She: Qo SF 


C4) 
STUDENT 


Cin a2 eo) +h 
SOCIETAL 


BENEFITS 


UNDERVOISS 8.000 oe S55 000n= nSt.000 
$3,000 | $4,999 $6,999 $9,999 


STUDENT : ; vasa se R80 Lie 


TABLE 30 


AGRICULTURAL COLLEGES' 


AGGREGATE REDISTRIBUTIVE ANALYSIS 


COSTS 


UNDER | $3,000 -| $5,000 - | $7,000 - 

Ee ee $3,000 | $4,999 | $6.999 999 jp ag88 999 $10,000 
eae 18.64 27.32 23.21 23.81 
PEDERAL 
(2) FOso De ora 25.61 20.71 23.56 
PROVINCIAL 
(3) 

REST OF ECONOMY 
(4) 10.80 31.60 27.60 23.30 
| STUDENT 


Paeneniear a! a es eo a ea 
Blo 16.80 OG Gu 2235) 2 325658 


| SOCIETAL 


BENEFITS 


UNDER $3000" S556 200082eI8 7. 000 .— 7 
183,000 | $4,999 $6,999 $9,999 $10,000 
STUDENT Eee eee 1 Ou Gonrkrne: 74. 4 faa | 85 


4¥.6 Benefit. Analysis 


The benefit analysis differs from the cost and re- 


distribution analyses in that it includes a large number 


of parameters whose nature may not be accurately SPeCu ia acne 


Thus the study takes on an uncertain, predictive quality 
andiit 2S at.this-level that. simulation capabilities be= 
come particularly useful, as various assumptions can be 
made on the nature of parameter levels, and the sensitivity 


of the results to parameter changes can be tested. 


The following variables could modify the earnings 


stream and have significant effects on the final results. 


1. taxation rates 
ii. labour Force participation 
iii. real economic growth in per capita income 
AW meno Cala y 


Vee aba laity of the. student 


vis consumption benefits 
Valid cone ra tan 
vI91 “drscount orate 


4.6.1 Sensitivity Analysis 


Although all of the above variables influence 
the model, it is invalid to attempt wholesale changes 
without making reasonable assumptions. Because of 
the’ difficulty in predicting differences in tax rates, 
mortality rates and labour force participation rates 
these variables were not tested to determine their 
effect on the model. The remaining five variables 
were investigated, and 10 experiments were run to test 
the effect of various combinations of these variables 
on the computational results of the model. The values 
attached to the test variables in the ten experiments 


are summerized below, in Table 36 
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IRATE OF |ABILITY |CONSUMPTION 
q r 
EXP’ Tl pTScouNT | VARIABLE | VARIABLE GROWTH) MIGRATION 


COE MCO CORY SSP HO} oO EE oe OO nN eat 
CEPA 5 CD oe CIS) VO es GD) BO ane CS oa Ga) 


Lt 


TABLE 36 


fH 
ice) 


SP Suar (oe ea eas 
Pap ue so eae 
Reet ire ogee inl (euucen 


Some discussion must’ first be given to;the 


range of parameter values: 


ay 


23) 


eet) 


iv) 


the discount rate was tested between the 
extremes of 0% and 10% with an intermediate 
value of 7%, considered the most realistic 
estimate. 


the ability variable has been described, 

in the literature, to vary between 0 and 
0.4 (this is the same as attributing be- 
tween 0% and 40% of the difference in 
ability to realized earnings). Essentially, 
this is equivalent to discounting the 
earnings stream at a rate of from 0 peneéent 
to approximately 4.5%. The intermediate 
value used, 0.2, would discount in-the 
middle of the indicated range (i.e. about 
PES aa 


the consumption variable inflates earnings 
to reflect non-monetary, "status" benefits 
of an occupation. These were inferred at 
two values: 0% and 10%. 


the growth rate variable is indicated in 
percent per year growth. Two values of 
growth rate were utilized: 0% and 2.7%. 
It would be more meaningful to infer a 


growth profile over a lifetime with 
varying rates, made occupation specific, 
buti/this was. not done as 1b would con-= 
stitute.a study in itself. 


v) the migration rate was set at only two 
values, 1.0 which was perfectly neutral, 
and 0.9 which assumes a 10% net outflow 
of graduates from the. province. “(This 
in fact,. as known to. be zAntrue.) 


The above (a1scussion ws sunmarizeds in: the fod 


lowing table: 


PARAMETER LOWER BOUND JENTERMEDTATE UPPER BOUND 


Interest Rate 
Ability 


Non-Pecuniary 
Growth Rage 


Migration 


The sensitivity analysis on the ten experi- 


ments: 1s summaruzed “in Tables 37 and 38 which desenibe 
societal and private rates of return, net present 
value and benefit-cost ratios for males in selected 


peclipat ions. 
Discount Rate 


Comparing experiments 5 and 10 (increasing 


Phe. cd-teScount sPare. trom 04) ees hse: 


Te ohne Mase On Mehul Le Uunartected. 


ii} the societal «and private net present values 
are drastically reduced. 


iii) the benefit-cost ratio is reduced by 
approximately a factor of from 4 to 96. 


‘, 


SOCIETAL RETURNS TO POST SECONDARY EDUCATION 


MALES 

| TABLE | 

3 at gyine = er an ee 

RATE 1 eer 5.30. | 4.78 10.30 8.29 E 

OF 2 sg a ee ay D228 7.88 4.56 
RETURN 3 6.85 6.54 DEB OR Moigaue 8.90 
mn 5.69 6.07 H. 30a) 1OVS0 8.43 
R/R 5 7.98 7 OU Oe i fees fea ey Bele 9.38 
6 5.69 607 5 -B0EK) 10.50 8.43 
7 7.98 FeO SACU Rae oe Neale 9.38 
8 5.69 B07 530 tbo So |; 8.43 
) 55 4.26 3.57 9.17 6.50 
0 7.04 aoe bean tS 9.38 


68,912 {394,346 |119,5731 62, 9% 
28,144 1270,119] 55,670) 23, 


NET 
PRESENT 


88,305] 99,482 


50,646 


10,165 

VALUE 96,603 (183,934 |125,246 1647, 042 1185 ,434 |118, 11 
74 ,6111165,466 /110,216 |578,105 j171,274 1108, 5€ 

NPV 2,212 |- 3,046 1—- 6,704) 80,751) 13,1009 eo 
- 8,446 }-11,015 |-13,173] 50,300] 6,646/-13, 1m 

ee ee -19,789| 16,819 |- 6,353}-21 am 

-17,567|-27,144 -~23,852 |-' 1,834 |-10, 479s oie 

49,235 | 75,064 | 48,5281332,2321 87,621] 43, am 


141,559 }725,629|200,9b1)128 am 


120,062!204,028 


BENEFIT 2,74 6.16 4.10 2.54 
COST a 4.53 2.44 1.56 
RATIO 4.17 9.47 5.81 3.88 
3.79 8.56 5.44 3.65 
B/C 83 2.06 1.34 78 

.67 1.66 iia 

50 Teche 84 

40 .98 te 

21.23 5.35 cay a 


[ep) 
NO 
© 


ase foie mrad 6 those” 


“PRIVATE -RETURNSY TO POST SECONDARY EDUCATION ae 
MALES 
TABLE 38 


Sn Ce ea ee Baan Cbs | 
RATE 42.80 £3.60 2OtO9 ‘ : 


14. 
2 be 
2x 
ome 
pas 
ole, 


ie 


8.95 
1343.0 
eye 
1476 
700 
Lee 6 
12500 
nears 
[24.76 
hegussoltange 
141,480 
Oe) aoe 
87,291 
13,688 
8,560 
L827 
1,535 
58,445 
Loi 7. 


OF 
RETURN 


R/R 


NET 
PRESENT 
VALUE 


137 88300 
TDI SEAG 
27,856 
oO VID 
14,796 
11,458 
89,406 


NPV 


BENEFIT 
COST 
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Clearly this is a very sensitive variable. 
Ability Variable 


Comparing experiments 4 and 10 (increasing 


discounting for ability from 0 to a maximum of 40%) 


by the: Pate or: feturn ie reduced jabowr ame 
(both societal and private). 


ii) the net present value is reduced about 
38%. 


ii) sone Denner t=Ccost ratio: 2s -vpeducede cesar 
30%. 


Consumption Variable 


Comparing experiments 1 and 9 (increasing 


consumption from 0 to 10%): 


1) “the rate tof return 1s *increased abote Bae. 


ii) the net present value is increased about 
2:5 


iii) * the benefit-cost ratio is) increased i aeom: 
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Growth Variable 


Comparing experiments 9 and 10 (increasing 


the growth rate from 0% each year to 2.7% each year): 


i). the rate of return: Ys: increased ‘above 


ii) the net present value is increased by a 
Pactor: OF <argand= 16.5: -bo-22e 0: 


1ii) the benefit-cost ratio is increased by a 
Factor s.oivaround= be “bor 2G. 


Migration Variable 


Comparing experiments 2 and 9 (reducing inflow : 


fromineiutrad stocmiuis tos) 


1) the rate of return is reduced by about 30%. +s 


SENSITIVITY ANALYSIS 


| | TABLE 39 


DPiseount ‘Rate 


Ability 
Consumtpion 


Growth Rate 


Migration 


ve 


ii) the net present value is reduced by 
about 25%. 


Linj=: @he benefit-cost: ratio as reduced 
about 15%. 


Although the sensitivity analysis is superficial 


and its results should be discounted accordingly, it 
does provide a rough measure of the sensitivity of 
parameters in the benefit model. These results, 
summarized below in Table 39, show that’ the 

model is reasonably sensitive to all variables but 


highly sensitive to the growth variable. 


4.6.2 Analysis of Benefits under Normal Assumptions 


In the preceding section the benefit model was 
applied to a small number of post-secondary programs 
and tested for parametric changes. Next, the model 
is operated for a large number of programs and 3 
under a standard set of "normal'. assumptions. = these 
assumptions, which are the "most reasonable" set of 


assumptions about the model are: 


1 )e. 1 DusSeoun tote Ee Meee EG) 
2) 3 Ability Factor EEN ee PAINS 
3) Gre Owes leona be itl): ref 


4) Transitions in-out of province are neutral. 


In addition, the model contains a set of 
assumed parameters on tax base, labour force par- 
ticipation and mortality. . These are described in 


detail in the Appendix Section ‘of the Report. 


Private and societal returns for malées* and. se- 
males are described on Tables 40and 41. From the 


information, three conclusions may be drawn. 


TABLE 40 


x 3 = | 101 
ia 


ANALYSTS OF. RETURNS. BY -PROGRAM 


Males, Selected Occupations 


PRIVATE SOCIETAL 


RATE 
OCCUPATION ohn |. OF 
RETURN RETURN 
Dentistry ; : TORE CLPG 
Vet. Medicine ; : | ; Aeeey ese 
Social Work ; : : BS eLOIiG 
| Agriculture : : : Deel 
Medicine : : E : Sie O20 
Pharmacy é ; ; i I cyeae ed 
Law : ; f 49,417 
Library Science : : ; 55088 
Commerce ; } A : a eer 
Forestry : : : -3,966 
Architecture F 3 ; 2,047 | 
Engineering : 7 : : -4,732 
| Journalism : : j 1,449 
Physical Occ. ; : * -17,711 
Nursing * . * -58,215 | 
Theology f ee | 38208 6. 
Assumptions: 
Discount Rate - 7% Growth Rate 3-942. /% 
Roa tye rFactor. — 032 Transitions - Neutral 


TABLE 41 


ANALYSIS OF RETURNS BY PROGRAM 


Female, Selected Occupations 


OCCUPATION 


Social Work 

Vet. Medicine 
Dentistry 

Physical Oce Therapy 
Agriculture 


Medicine 


Forestry 


; Engineering 
Library Science 
Architecture 
Pharmacy 

Law 

Theology 
Nursing 
Journalism 


Commerce 


Assumptions: 


Discount Rate arte 
0 


Abi bitys Factor. r= 


oe 


81,430 
69,906 
144,062 
12,908 
31 243 
105,180 
23524 
18,701 
Pg ee 
21,295 
2,444 
Li EOy 
-4 5339 
~18,294 
<P 5179 


/-20,554 


Growth Rate- =.9. 73 


Transitions - Neutral 


a) 


b) 


c) 


Oe 


value is the most generally accepted index of success. 


There is a substantial variation between 
male and female returns. This variation 
may be explained by -traditional dis- 
cpimination against women in the 

labour. market (this is not constant across 
all professions), and. lower female oppor- 
tunity costs in the form of female high 
school éarnings. 


Societal and private returns differ - as, 
of course, the societal and private cost 
components of the respective computations 
are substantially dissimilar. 


Program rankings for either private or 
societal returns differ for each of the 


three resources of returns in rate of 
return, net present values, and benefit- 


cost ratios. This finding may be explained 


by the different techniques used to com- 


pute each of the three measures of returns. 


the-three-medsures, perhaps the net presen: 


On, thas eriterion, the, top ten programs for males, in 


Lemms “Ot “pYivate-returns. are: 


| PROGRAM 7 |} NET PRESENT VALUE 


Law 


ie 
ee 
hes 
i 
| 5. 
6. 
Bue 
lg 
Bee 
ho. 


Dentistry 


Medicine 


Veterinary Medicine 
Pharmacy 
Agriculture 
Architecture 
HCOMMer Ce 

Forestry 


Library Science 
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4.6.3 Labour Force Participation of Nurses 


Nursing, like most categories of labour, is 


characterized by less than full participation of 


its members in the active labour force. This ques- : 


tidn. of, fabour force participation is partrcularly 


important to the benefit study as all non-participating ~ 


(or unemployed) members of the labour force are neither 


receiving full economic benefit from their education 


personally nor making a concomitant economic contri- 


bution to society. 


The general 


objectives of this section are: 


1) to explain the nature and meaning of 
female labour force participation rates. 


2) to examine and evaluate the existing 
data on nursing labour force participa- 
tion rates. 


3)" -tOsecons true a -tabourarorce participa- 
tion profile for. female nurses. 


In general, 


either supply or demand factors 


explain labour force participation. The influence 


of- demand 1s Obvious >. wh demand for. labour ange 


specific market (or in the whole economy) is low, 


then employment opportunities are limited and even 


if andividuals ‘seek-work, “they May not .£ind= ia. 


The influence:of supply factors on labour 


force participation is much more subtle, and this 


is especially true 


ACE IVa tHes=souen as 


a Significant: role; 


A number. of 


investigate female 


for the females for whom competing 


marriage and child-bearing play 


studies have been designed to 


labour force participation in 
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Canada anc chews studies show that the participation 
rates of females in*the labour. force are related -to 
age, Marital, status, number: and:age of children. “educes 
tion, husband's salary and family assets and regional 
location. Furthermore, each of these factors may 

have a different effect on labour force participation 
at different periods of time. For example, labour 
Statistics andicate that during the past eighty years. 
there has been a secular increase in female labour 
force participation, as social and economic fpestric= 


trons to females an the labour -force have béen®* relaxed: 


Figure 5 below, describes the labour force 
participation schedule for all females in Ontario, by 
age, for 1966. This is an aggregate schedule and 
has been vinttuenced by \thecentirerset of “labour weprre 


participation determinants. 


A number of inferences may be made from the 


information shown on figure 5, 


a) Aggregate female labour force partici- 
pation rises from a low of 30% -for the 
14-19 year age cohort, to a peak of 
53% for the 20-24 year age cohort. This 
represents the increasing proportion of 
women which enter the labour force after 
completion of schooling. 


b) From the 20-24 to the 25-34 age cohorts, 
a sharp drop in labour participation 
occurs, as an increasing proportion of 
women marry, bear children and leave the 
labour. force. Beyond the:25-34 age levels; 
the labour force participation schedule 
tends upwards as women re-enter the labour 
force as their children become more in- 
dependent. This trend is reversed at the 
45-54 age level as women begin to retire 
Prom the labour force: 


E~135.° Married.Female Waboun corce Participation: A: Micro 
Bear Cantene NO. tao or Bas 9 deo) Os 


E-136 Changing Patterns in Women's Employment, Cat. No. 
L38-2366, Women's Bureau, Canada Department of Labour, 


Ottawa, 1966. 
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LADOUR “PARTICTPATEON RATES JOF NURSES , 


PUL ME EMPLOYMENT BY AGE 


- TAB LE 


. 1 e Da 
Age Cohort] All Nurses | Married Nurses | pao po a 
. : : | | Widowed Nurses 


EAs CA oUPVeYy) Of UnrarOv mre ess. MOoow li 
Services ands tea tuces of) Active and 
Inactive Nurses: A preliminary Report, 
(Unpublished), Ontario Department of 


rea eth. Toromio; denuary 22366 


source: 


PART-TIME EMPLOYMENT 
OP MARR TE DANU RS INGE RADUAT Eos 2BY AGE 


AGE COHORT: 
30-34 | 35-39 | 40-44 | 45-49 
Proportion in| | 


Part-time 
Employment 


TABLE 43 


The nursing component is a unique sub-sector 
of female labour supply. Nurses have a unique educa- 
tion: which in turn -efrects theiy merry ins ages ge 
probable size uot, their familys assets and) their 
perceptions on the desirability of remaining in work 
after marriage and childbearing. Table 42 provides a 
summary of sample data on both labour force partici- 
pation of nurses in Ontario, for both married and 


single nurses. 


The data, in. the area of Labour force; papper 
pation of nurses by marital status is sketchy at 
best. The most complete set of data which was avail- 
able came from a survey done in 1968 by the Ontario 


Department of Heettne ane 


This data is incomplete and somewhat incon- 


clusive since it is based on a small sample of approxi- 


mately 950 nurses. Also, only nurses between the ages 


of 30 and 55 have been surveyed. Despite these weak- 
nesses, the survey data does illustrate some inter- 
esting characteristics of labour force participation 


Or nurses? 


1) As should be expected, unmarried nurses 
have .a-much higher probability of bere 
emp loyed “than do,married nurses...) taees 
participation rate for unmarried nurses 
varies between 89% and 70%, while the rate 
for married nurses varies between 13% 
and 46%. 


2). Labour force participation schedules for 
married, single and "all" nurses have 
been constructed from weighted averages 
of the married and unmarried schedules. 
Tt shows that overall only.20% of tHe 
nurses ins the 35-39 year age cohort are 
employed. However this rate increases 
for jeach successive age cohort Unum 
reaches its peak of 56% for the 50-54 
year age cohort. 
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It is difficult to make substantial inferences 


from the small data sample of this survey. However, 


if the survey data’ is accepted, it indacates thax 
while nurses exhibit lower labour force participation 
characteristics, than the norm for females, they tend 
to return to thear-proressi dn at later stages om ) 


thet Poa vess 


The Ontario. Survey of “Nurses -provides«: one 
further interesting ittem of anformation. -It.;shows 
that a substantial proportion of married nursing 
graduates are emploved in a part-time capacity, long 
after’ graduation. This data is-summarized on Taber. 
From the standpoint of the benefit model, part-time 
labour force participation of nursés can be, consitered 
as a partial private and social return to educaraipn 


LAS THIS aaee. 


From the two separate sets of information col- 
lected on all-female and nursing labour force partici- 
pation, and with the addition of a number of assump— 
tions. hypothetical labour. fance’ participates 
schedule was constructed for all nurses over the entire 
20-60 year age span. This-is shown on Figure, 8 "and 


contains the following assumptions: 


a) Over the 20-30 age range the participation 
rate is assumed to. fall from a) highwer 
85% (participation at graduation) tora 
low of 21%. That-is,.an 85% participa araas 
pate is asstmed for nurses at Time) Oiearaar. 
ation and that nurses leave their profession 
at a constant rate between the ages of 20 
and:30. The partreipation rate Tormeaee 
30° is given by the: Ontario Survey’ Op iiGesess 


b) Beyond the 30-34 year age cohort the par- 
ticipation rate which has been derived from @ 
the 1968 Ontario Survey of Nurses(E-137). 


was “too. high (ranging Linearty_ from 5M Ae ages. 20 = 


Ou a 30% eles ages 55-64). 


and gees erted nurses, ne benefit eta tae tos are. 


too high Winter Op single nurses they are far too 


Sp 


low. ms ager 5 


u.7 Removal of Research Costs from: Universities 


Although sponsored research costs have been removed 
as thoroughly as possible from the cost analysis of 
universities there is still a large component of monies 
devoted to research implicitly through university staff 
appointments where time is allocated for research for 
various reasons - to keep professors abreast of their 
fields, to improve course content, to train graduate 


students, to enhance the prestige of the institution. etc. 


This section of «the neport analyses the -effectson 
removing first 25% and then 50% of expenditures on uni- 
versity research. The rationale behind the choice of 
these somewhat arbitrary amounts is that the average under- 
graduate teaching load is approximately 3 undergraduate 
courses plus preparation time. The balance of time is 
devoted to research. The courses and preparation typically 
consume 20 to 30 hours of the teaching week, leaving approx- 
imately 10 to 20 hours for research. The mixed graduate 
and undergraduate teaching load is typically one UG, one G 
course, thesis supervision and the balance research. From 
these general guidelines it would appear that 25% and 50% 


are reasonable limits on the research expenditures. 


Table 44, below, outlines the changes in, total 
costs due to: the réemoval-of ,wesearch costs -at.- the y=. 


and--50% levels. 


TOTAL: COSTS. DNs MILLIONS OF. DOLEARS 


INST |STUD |cGovr |REST | SOCIETY 


eee Alh27 Gh 267171 820.96 (26. era e0i 
25% 368.87/252.54/401,91/12.58 | 667.03 
RESEARCH 
50% 246.611237.80| 283.80 530.16 
RESEARCH 


TABLE 44 


ca 


PER -CENT BY COLUMN 


INST STUD GOVT REST SUC LE PY. 
(0) ny (2) (3) CL42+3)) 


It can be seen that Government and Rest of the 
Economy costs are reduced almost in direct proportion 
to the research costs except for those components dep- 
endang-On Oopportuns ty costs.) Fhe sins tatucronal, Student 
and Society cost reductions are not in proportion due 
to components not affected by research expenditures. The 
universities have large holdings in land and buildings 
and the opportunity costs on these are not affected by 
research allocations except perhaps in the case where 


Sales “of eunneeded research facilities occur. The 


students costs. ene least.afféected- because: most .of : Ris .eosts 


(80%) are in the form of foregone earnings and Societal 
cost variation reflects the student cost contribution. 
Table 45 and 46 reflect somewhat more detailed cost 
Pusureas, ji lt snoulLd-peltpoanted our that all or, the very. 
specific cost figures Ce.g< by program Dy year, degree 


costs) are affected by a corresponding amount. 


The following tables 47 and 48 indicate the re- 
distribution which occurs when research costs are ex- 
eluded.i; It shouldebex pointed “outs although the resudits 
gndicare avery isilieht shart! to iatmore, progressive re- 
allocation+of benefits this effect is° probably strongly 


understated due tothe fact that most research money goes 


ELS 


TABLE 45 


UNIVERSEPRY: *.= °- 25% -Researen 
1968-69 TRIAL BALANCE AGGREGATE 


A) 
EXPENDITURES IN MILLIONS OF DOLLARS 


INST STUDENT GOVT REST ff SOCIETY ~ 
(Oy et} (2) (3), ( 


. (1+2+3 08 
i 


Direct Costs 798 “OG 6 | S567 308.98 toes 260 n7e 
Se ag BOE, Costs 70.81 a 212.87 92.93 i 

easton camecnibics att yeasts uctart nda 8 

SS ——— 
Total Costs B16 Be. 87 282. 54 401.91 Loeets 6G Tee 


(B) 
PER CENT EXPENDITURES BY COLUMN 


REST eer 
(1) (2) (3) (14243) 
ae 


Opportunity Costs 
(C) 


PER CENT EXPENDITURES BY ROW 


INST | sTuDENT | covT REST SOCIETY | 
(0) Hf (1) (2) (3) | (1+2+3) | 
y 
SRO Al SS A 4 
| Peet 


rx 


> 


“Oy SOR Se ae es 
» ae gtd eo ; 
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STABLE 46 : : 3 11s 


UNT VERS ITY. 50S Research 
1968-69 TRIAL BALANCE AGGREGATE 


(A) 
EXPENDITURES IN MILLIONS OF DOLLARS 


INST j 64S TUDENT GOVT RES | SOCIETY 

(0) | (1) (2) (3) (14+2+3) 
| 

Eres a 

SS a ee 


(B) 
PER CENT EXPENDITURES BY COLUMN 


SOCIETY 
(1+2+3) 


(C) 


INST STUDENT GOVT REST 
(0) (1) (2) (3) 
pana 


Opportunity Costs “opporeanity costs | = : 
Total Costs ee : : . 


SOCIETY 
(14.2339 


TABLE 47 


UNIVERSITY (25% Research) 


AGGREGATE REDISTRIBUTIVE ANALYSIS 
COSTS 


: UNDER 1283 000 5/65 2000-267) 0.000-. 
Ce $3,000 | $4,999 | $6,999 | $9,999 


C19 

FEDERAL 7. 
(2) 10.38 20.00 25.53 20.60 23.49 
PROVINCIAL ) 
(3) 5.00 8.00 10.00 25.00 52.00 | 
REST OF ECONOMY 


CRIES ida, crate eobe para! (5) 
SOCIETAL 


A Ope 2 2a 02 ZLeeS 265.50 


SERS SR EE RSE, SET EL SRE EAD, LE SRS CEST SESS SS St 


BEANE op bs 


$3,000 - 


vanes Se) JUGS OOO = : 
$3,000] $4,999 | $6,999 $9_999 $10,000 
9.55 


ZF ee: LG 24.37 352. Hiss 
eee ER Se EE Se 2S eS 


STUDENT 


TABLE 48 abaey) 


UNIVERSITY. ?G503 Research) 


AGGREGATE REDISTRIBUTIVE ANALYSIS 


Costs 


UNDER $3,000 - $5, 000 = 87, OOO1s= 
ee te $3,000 | $4,999 $6,999 pUPn eee 2] 2828095. $9,999 $10,000 


RES? «OF ECONOMY 


C4) 
STUDENT 


Cyc ee Buy 
SOCTETAL 


BENEFITS 


UNDER Bo 000s ol oS ome0 00s —ainoW < 0:00 

$3000 (84.5999. 77 4 66,999 $9,999 

STUDENT 152 Boe, Oe 29 
en RE ESSE 


i oe fat ARE S, ip 
fom ae oe : a ies 


pete: Zs oe the model does not ae one eee prey at aie ale 
4 ) of selectively See Gee funds among undergraduate and 


Oe eae graduate programs. ENAES . Nat a) 


— 
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The benefit analysis,was not drastically affected. 


Fs ae 


oot 
hugh 


a 
ae Tabs ~f 
» t 


The changes brought about in the student cost and societal 
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ALA ae. the benefit statistics, increased by the relative 


D7 ete ranking of benefits among the programs, remained iho ee 
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LIMITATIONS OF ‘THE MODEL AND RECOMMENDATIONS 
FOR FURTHER WORK 


svi Gost pAnalys'ius 


The cost analysis. done to date has been on the basis’ 
of aggregate data gathered at central agencies like the 
Department of University Affairs and the Department of 
Education. Presumably, much more relevant and detailed 
information could be obtained by visiting institutions. 
Conceptually it is felt that the Trial Balance format is 
sound although, more effort could be expended to allocating 
the costs incurred in fiscal time periods to the appro- 
priate time spans. The following improvements should be 


made in the model: 


1. amore precise academic year costing on 

all program which would reflect the actual 
"contact-~hours" spent by students in each 

of the various years. This would partially 
offset the necessary default of using formula 
-weights to distribute most of the costs and 
would contribute to making a meaningful scale 
analysis possible. 


-a clearer definition and differentiation 
between monies actually received or spent and 
“Funds: committed: For-example, are, capital 
grants all spént in. the year they are given 
or is there a carry-over into subsequent 
years ? a 


he 
He 


iii. avreview of ail expenditure and cost categories 
to ensure that they have been properly defined 
and that further disagsregation is not nec- 
essary. 


iV. better. Int orMmat.on, On. 1ndavvduel insti tus 
tions reflecting 


a, aceurate cost data by program, iaee 
college and institution 


ba Correct: pass=faily rates. These 
have a very significant effect 
on estimating the costs of gradu- 
ates and ‘hence the-costs of faalyres 


c. better formula weighting schemes 
based on actual costs: 


v- &@ scale analysis to investigate the important 
factors determining costs at the institutions 
so that marginal cost curves could be generated. 


5.2 Redistributive Analvsis 


The income redistributive model is dependent for 
its accuracy on the general data base established for 


the cost model. However, there are certain data deficiencies, 


which particularly affect the redistributive model and 
these will be discussed here. The major deficiencies consist 
of the obsolescence or age of several data sources as well asi 


the unavilability of others. Suggestions for improvements are 


1. amore detailed study should be done to 
determine the socio-economic strata com- 
position of students! parents based not 
only on earnings (as was done in this phase) 
but also on educational attainment and 
occupations. 


ti. this¢s tidy tdepended. onthe: use of 1961 “dara 
for the incidence ‘of Fedéral- and Provincral 


Tax rates. These figures should either 
be updated for further study or new data 
should be obtained. The tax incidence 


rates ony the eeneral revenue beserare betters, 
being for 1966, but the general government 
revenue figures for 1968-69 should be 
incorporated. 


lili. the socio-economic composition of students 
in post-secondary programs should be deter- 
mined through a more detailed analysis of 
data available at D.B.S. Also, for the 
Community Colleges, use should be made 
of socio-economic data beins collected 
for the Board of: Educatron- Caithougch* the 
extent to which this could be done is yet 
to be determined). 


iv. general changes should be made in breaking 
out each category of the Trial Balance 
sheet. These would involve the exact 
breakout of contributions between Federal 


mS 


and Provincial funds, socio-economic data 
on OSAP and OGF funds distribution and 
tax incidence on private gifts which were 
estamated for this phese. 


5.3 Benefit Analysis 


Ehitsa Sect onvat whe suidy wwrovided Statistios-on 
the returns: to graduates of “post-secondary institutions. 
The data requirements for the benefit model are perhaps 
Ener most di ira culver LOcoptain Orsany of thersect tons and 
itras Tor sthis-reasonmthat theofudt potentiak “of. analysamne 
returns to all post-secondary students (including drop- 
outs and, graduate students) was inot.realized,.. The £ol- 
lowing tasks should be performed to enhance the power 


oF the model: 


i. improving the existing data base on post- 
secondary (first-degree/diploma) graduates 
and including data on graduate students and 
dropouts =-SO,"thattanaly ses Could. De per— 
Lovmed -tov abil cabesor es ot Ne udents. 


11. in particular, improving the earnings data 
for at least the university graduates and 
obltaining=datatton scommuni iy College, 
Agricultural College, Teachers! College and 
Nursing School graduates possibly through 
a survey. 


iii. a dispersion analysis was not done in which 
the graduates of specific post-secondary 
programs flow into various occupations. 

This restricts the graduates of say, engineer- 
ing to remain sin engineering and it is known 
that this is untrue. Provision was made 

for such an analysis in the model but the 

data was not available. 


iv. . various: educational funding schemes could be 
tested, (for example having the student pay’ 
the full costs of education) and noting the 
impact these would have on the measures of 
benefit. Undoubtedly, some effects would 
also be indicated in the income redistribution 
portion of the model. 


bZA: 


Bie Spe eee production function cou 
Pa define a. student's aon eet of succes 
5 Pare Bains post- secondary education on. the basis 
i: : } ‘of such variables asohas abadaty. - family 
| background, institutional expenditures, 
student-faculty Rat TLOes. Cee Tienbene rains 
Sao Rata | statistics could thus be decomposed not only ee 
irae tinge on the basis of sex but also by socio-— “ 
aes . economic background and type of institution. — 


¥ 


rr : f f 
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5.4. Conelusions ‘ ; 


Foal) 
: ~ Ds ke 3 
: y : 


What this study has ae may be summarized in fay oe 


following comments : é. See ane Vad RE | a 


Lao Thats Gonsus tent methodological approdcen 2 asa ae 
Can be formulated to’ generate. comparative’. qa es 
cost, redistribution and) benefit statistics = has 
on Bones secondary education. in Ontario. eee 


2. That although the hypothesis that post- 7 oe : 
secondary education is regressive" appears — ae 
true, the degree of regressivity is probably — 
much lower than was generally. believed. 


3. (That post- secondary education has generally _ $13 
been beneficial in- economic terms for at. ~ = 
least the university graduates (for which — aes eo 
most of the neliabie data was available) and eee 
that choice of program had a. very strorg — ielan. 
influence on the economic returns. 


> 


miliar to the non-economist, - this” glossary has aan: 
"prepared ne explain a number of thie more technical eee: 

The glossary ae: written in EDO Sas ver Gin Aerie definition: 

at the selected terms gare scontaaned LA a ‘short.; logically . 


_ consistent set of Se aes paragraphs. 
cre saat € 


a. : : at 


“The selected Aer uess ‘terms are oe ee below; the 
a Are beside each term refer(s) the reader to a line 


- within ‘the prose glossary, containing gil go gna geese term. 


, ‘benefit-cost ratio fe : . Gia ener gets 
Betdenand Sh hls, Sims. see (4) 
“discount rate vee, (142) 
economies of scale. she a | (272) 


ie in resource allocation GHB Bier SECs) 


oe elasticity of demand eee | | 
i “equitable distribution robe income Shfoan CTO, faa) = es we 
external” diseconomies oe is Tae imately ae maak ge 
external economies | : i: : COT. 969 : Weta 
externalities ad rod Cen cerca Vt s9 os . 
growth © re oe ee Ses | Bae a 6. 
labour Meeker = re aS ne . « Cle 30) Bh oe 
‘monopolistic competition a . eT eSIN SRS 7 eet 
prey < fr eee (58, 60) oe 

_monopsony | Wied Be mee wpraeey Cerca tM ace Sones 
net present Ga lua Geeta. MpEN op Ven eyes Cue ornt es. 

ee mere eS A LOPE) | 

ee peters AUN ter ne ghd St Gas 166) f 

BS. perfect competition . ; aay (57) 

Be peek Wa oo: | i | Clay 

; progressive ; | ; (125) 

rate of return. i. SiN Shae vicntcy | 

BS regressive Lies apes yt eae (124) | 
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time: ‘preference ‘: (154) 
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GLOSSARY OF TECHNICAL TERMS : 
| 
| 
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In our free enterprise economic system, most resource 


allocation decisions are determined on markets. Here, buyers 


of commodities come into contact with sellers. In economic theory, 
: 
: 


the demand. curve (schedule) is an expression of buyers' willingness= 
to buy a particular product or service and the schedule explicitly 
shows the total amount. of* the product-which -all buyers: would: pe 
willing to buy at each price. The supply curve (schedule) on the 
other hand describes the amounts of a particular product which 
sellers would be willing to offer for sale at all prices. “Obvicusm 
the higher the price, the more of a product would sellers seamute 
ofter for salé ‘and the less: would buyers. demand». “Given, these 
relationships between demand, supply, prices and outputs, it is 
clear that in product-markets there is a price which "uses-up" all 


of the consumer-demand and producer-supply. 


One method of. describing demand schedules is by their 
elasticity.» This term refers: to theidéegree to which “the scotam 
market demand for a product will respond to a given change in price. 
Ifa product “has. many substitutes (esa, *specitic toed products 
such as bacon and lamb) then a small increase in price may 
have a large affect on the quantity demanded and the demand 
schedule’ 1s described as elastic: - If on the other -hand ame 
product has few substitutes (e.g. cigarettes and liquor) then its 
demand schedule may be inelastic as an increase in price hardly 


affects the quantity demanded. 


In economics, labour is treated as a commodity which may 
be bought and sold on a labour market. This market is described 
as a place where the users of labour, businesses and other producing 
entities, set up a demand for labour where the offer-price (wage) 
is-related to the productivity ofsthat. labour on productive use, 
and the suppliers of labour offer their services at wages 
determined by their need for income relative to their desire 


for leisure. 


1: 


£275 


The labour market may be subdivided for different types 
of labour. Doctor's services are sold on a very specialized 
market; there are obvious barriers to entry of say plumbers 
into the medical services market. Often these barriers may be 
attributed to real differences in knowledge: based on differences 
in training and schooling while in other circumstances, the barriers 
EreEcrecled by, MOn@pSsocnies., Lor formal institutional restrictions 
sucheaAsS Labour sun kons Op: professional: associations. —Theskey 
element to restriction of labour competition is the maintenance 
of entrance barriers; a fraudulent medical practitioner can be 
prosecuted while anyone can enter employment as a white collar 
Workers (DOC mMOnOpSOnNLes and. speci? (Cceducat ional taining oan 
atfect sa labour market. by ‘affecting the SUDDLY ..cunVveand) bie veny 


affecting wages. 


One of the basic articles of faith in economic science 
Women Ci richenoy in resource Jal location comes abOuL.as mat une 
consequence of the free enterprise system. That is, (land, labour 
and capital) in the frictionless, mobile, profit maximizing and 
competitive theoretical world of perfect competition characterized 
by an infinite number of producers, resources move to their most 
profitable uses. In such a circumstance, an economy's potential 
GoM economi growth 1S Maximized) sinee: perfect: mankets tare 


acting as perfect transmission. media for, resources. 


However the real worid is not characterized by ubiquitous 
pemrect Competition and the effropency orprresource allocation as 
constrained by imperfections in markets. For example, monopolies, 
om sing lersupplters) of “products “distort competitive resource 
allocation. in the continuum bétween monopolies (single suppliers) 
encoperices, teqnpetition: Ca“ large > sumber-of suppliers), we ican 
identify oligopolies, or markets which contain "few sellers" 
selling differentiated, but substitutable products ands “monopod taaie 


SConpeLiELon,. Or markets. where. there.are a large number of iselllens 


which sell products which are good substitutes and may be differentiated 


in the minds of the consumers. Both oligopoly and monopolistic 


tasks more effictently) or the spreading of fixed costs (more 


or external economies and diseconomies. These may be described 


‘outside of the firm or industry. On the other hand, af a firm 


competi bion are ee Le of ier coor competition ehion may 
restrict the free flow of resources. and affect the efficiency of 


PeESource dalocatron 


Production procedures in an economic system may be 
characterized as a process in which resources such as land, 
labour and capital are combined in some proportion, and given 
some type of technology for the: purpose of producing Boots (ong 
SEPVLCes., “ECONOMIES of Scdile “Mey oeatterctie paerlicuilar production 
process so that as a single producer produces larger quantities 
or The product, “his. per wnat costs of production decrease. 5 
Economies of scale may result from specialization in the use Os 


productive resources (assembly-line workers doing repetitive — 


intensive use-,of,.fixed cost resource such-as plant space). 


A production process may also generate externalities, 


as forces arisSine oOub, Of a particular ppoduction- process, which 
do not affect rts. internal operations. -yet produce discernable | 
external economic effects. For example, air pollution may be 
SAUSed DY di pevts Cala rr ed LMC OT “2NCUST My here bee form ef. 


external diseconomy, the cost of which is borne by the worid= 


establishes a training program which educates workers who Gate 
then be hired by other firms, that firm is producing an external — 
economy. The most important aspect of external diseconomies and 
external economies is that their cost and benefits, respectively, 
are external ,to the initiating.entity :and. there fore they sages 
play a role in the resource allocation decision-making of profit 
maximizing enterprises’. The education "industry" can be said tig 
produce external economies through its indirect contribution Oxy 4 
economic growth, and external diseconomies through its Dosen 


relationship with social tension and unrest. 
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Government has a major role in most economic systems. 


00 Economists separate the economic role of government into two 

52: components :. ensuring efficient: resource allocation and an 3 
th, SGU tel eydtS LPL DUlL On WOby bnoome In-society. Government responsibility 
33 in the area.of resource allocation is made necessary by the. existence 
0 4 of externalities, which act to make private expenditure decisions less 
35 than-perfect | from.the: social point of view. -. An: individual purchases 
16 education for the benefits which he personally expects to receive 

6c a from it. If his,education provides some benefit.to society, over 

18 and beyond that which he personally Decedvest thenche. can. hardly 

19 beyexpected: to. consider’ this broader, external benefit din his 

LO investment decision. Consequently, there is an argument for 

Ll government subsidy of industries such as education, where 

4 substantial external economies’ exist, in order to ensure a 

13 sufficiently high level of investment. Concomitantly, there are 

L4 economic arguments for government interference with industries where 
Mee external diséconomies are being created, under the assumption thac 

6 , profit maximizing firms will always seek to externalize as many 

L7 of their costs as possible. 

L8 Government builds its fund of spending power, and consequently, 
BS) a large portion of .its.fund of economic power, by levying. taxes on 

20 productive entities in the economic system. Taxation provides 

val government revenue Tor subsidies to.some sectors.of the economic 

re system, and a means of redistributing income in order to establish 

soa equity in income distribution. Taxation may be characterized as 

a ““pepressive if lower income-earners contribute a larger portion of 

og beter incomes’ than: do higher income earners, progressive, af 

26 higher income-earners contribute a higher portion of their incomes, 

ae or neutral if all income-earners contribute the same proportion 

28 oftheir incomes. 

ay Since government is faced with a large number of opportunities 

30 for investing in public programs, it must dévelop schemes for 

31 evaluating and attaching priorities to them. ~Analytic models which 

b2 ~ generate benefit-cost ratios, rate-of-return statistics or net 

33 present values may be utilized to evaluate public investment programs. 
4 
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The benéfit-cost Patio is*a@-number Custally a’ single. whole 
one. like 16 of 234) “used to express for a public projéet- oF 
system.what might be called "profitability" in business or 
industry. Just as profit isa measure of how_many dollars we 
get back for every dollar we spend or invest, so tnis ratio 
suggests the relationship between the costs of a project Cusually 
in<some definite time period) and the taitimate pbenerite sor returns 
to: the public or ‘some sector of the public. Sometimes the numbera 
used to compute this ratio are reduced by a discount rate which 


estimates the difference between the present and future worth 


OF Something... That ts, .my education will be wort moves Conde | 
teh years: from now than it lis today. + “Hence 2ts- present svar | 
lower, and the discount rate suggests how much lower. When we 


are not sure .what- rate to. uses (asian tne case of socials er 
other intangible values, we sometimes use the rate of interest 


the government pays us on the bonds we buy from it. 


The. old. expression "A bird in the hand is worth two in the 
bush". crudely expresses the ideacof net present) value.“ aie 
net value, as-we use the word=in common: speech, 15) what tseeteoes 
after everything wé-can, account for has-been deducted: “for mest 
things of value, different people have a different time preference, 
A meal I can eat right now, while I am hungry, may be worth more 
to me. than one I- cantt* have until tomorrow afternoon.’ Uvaeaam= 
know the price of subway tokens will go up tomorrow, it is more 


worthwhile for me to buy them today than tomorrow. 


The idea of present value is important in any analysis of 
economic: factors but.is especially tricky in the. analysisgor 
higher education. In talking about. interest rates, foreer si. 
we can ask the following question: If my bank pays 6 per cent inte 
compounded quarterly, how much clea have to deposit right now 
If T-want=to have $1,000, including acerued interest, tena ees 
from today? The answer is the present value. In higher education, 
one might.ask: If a doctor at age 50 earns $40,000 a year, and if 
I want to bécome a doctor, starting at age 225 what 2s tie ™procem. 


value of my income at age 50? 
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dealt with either the theory behind cost and benefit analysis on © 
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7. SURVEY OF LITERATURE ON COST-BENEFIT ANALYSES OF PSE 
The objective Of this appendix is to place the Systems 


Research Group study into a broad perspective based on: 


Es) The economic literature on human capital 
theony 3 talids 


> a number of specifically comparable stucies 
of investment in higher education in Ontario. 


This survey should provide a benchmark upon which the SRG study 


may be appraised, relative to other works in the field. 


The literature on human capital theory and the economics 


of education is characterized by its breadth and diversity. For 


(Oxford, Pergamon, 1966), contains a list. of 2000 titles, weitere s 


during the past eight years. An even more comprehensive bibliograph 
is found in, Marine Webster, Educational Planning and Policy: an “3 


international bibliography, (Syracuse University Press, 1969); | 
this bibliography contains 654 pages describing th: literature on 
practical applications of the economics of education in educational 


planning. 


In reviewing the literature it became evident that no study 
had taken a modelling or simulation approach to the analysis on 


costs and benefits in education. Most of the work in the field 


dealt*with-institutiondl cost data at: levels) of disaggregation a 
beyond the scope of this study. © The work of David Stager came _ | 
closest in its scope and objectives but differed significantly 
insofar as it was not oriented towards a simulation model approach _ 
which allowed the specification of a large number (approximately 48) 
of variables on input and so test the sensitivity end hence the e: 


relative importance of various types of data. 


This review or survey contains a specific and arbitrarily 
chosen set of items for analysis which are organized in the 


following manner: 


1) A comprehensive description. of seven monographs 
which have been chosen because of their direct 
relevance to the concepts and data explicated 
by. -the .SRG“s tudy.. 


2) A generic comparison, in tabular format, of the 
seven particular studies and the SRG study. This 
Will provide a component-by-component comparison 
of the pertinent features of all eight studies. 


3) An abridged bibliography of studies in the field 


of the economics of education, which had either 
a;dimect.op. indipnect impaction. the. SRG..situdy.. 


7.1 Monographs 


GARY S. BECKER, HUMAN. CAPITAL 
(National Bureau of Economic Research, 


} New York, 1964). 
q . In this monograph, Becker makes an attempt to produce 
i a "general theory" of investment in human capital. This 


is articulated in an analysis of the theoretical implica- 
tions of resource allocation in on-the-job training. 
Assuming that both supply and demand sectors of the labour 
market are perfectly competitive, and that these sectors 
are characterized by profit-maximizing individuals and 
firms, Becker develops a model which determines prices 
(wages) for workers who are receiving either "specific" or 
"seneral" on-the-job training. The costs of on-the-job 


training are assumed by workers, in the form of lower wages, 


and firms, in the form of lower productivity during training. 


the relative shares of these costs: between: workers and firms. 


are determined by the degree to which the results of the 
training may be sold on external markets. The costs of 
general on-the-job training, a form of human capital which 
‘may be sold on many markets external to the host firm, are 


completely assumed by the worker. The cost of specific 


13boa 


on-the-job training, a training which is only of use 
if-the worker remains with the host firm, is ‘completely 
assumed by the firm. By defining cost shares in this 
manner, Becker implicitly introduces the notion of human 
capital and the concept of return to investment in human 
capital. Human capital is described as learning which 
expands productivity and returns to investment in human 


capital as market-determined wage rewards. 


Thus, in Becker's General Theory of investment in 
human capital, education is considered solely as an 
investment and no consideration is given to its features 
as a consumptiom-good.~ The “output of education 1s ret ileered 
in a stream of future earnings of graduates, the size of 
which is determined by the labour market under profit - 
maximizing conditions... The profit-maximizing nule developed 
by Becker in this study, is consistent with economic theories 


of marginal cost pricing ‘and is ‘specified as: a ratemar 3 


return which equalizes present values of future receipts and 


have 


future educational expenditures. 


DAVID Aw STAGER. MONETARY: RETURNS= lO cP Os T= 
SECONDARY EDUGATION “IN ONTARIO, (Ph-d. 
Dissertation, unpublished, Princetown 
University, 1968) 


David Stager builds on the theoretical work of Becker 
and applies several measures of monetary returns to education 
to assess the returns to various higher education programs in 


Ontario 


Stager's work provides a number of unique contributions which 


been invaluable to the SRG study: 


1) It provides a comprehensive theoretical analysis 
of human capital theory relating to the question 
of the returns. to education. 
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2) It contains a thorough discussion of the various 
measures of the returns to education, ¢€-g. net 
present value, benefit-cost and rate of return. 
statistics. Stager concludes that net present — 
value is the most appropriate indicator for private 
decisions while the benefit-cost ratio is most 
suitable for decisions by the public sector. 
Internal rate of return statistics are not 
recommended because of computational difficulties 
and because these statistics provice the same sort 
of information as does the benefit-cost ratio. 


Z 


3) The study contains a substantial discussion on 
factors which may influence measures of returns 
to education; ‘suchas, ~labour sparticipation rates, 
sex, and the economic growth rate. 


a) The study culminates in practical measurds ofothe: 
returns to education in Ontario, thereby providing 
useful benchmark data for the SRG study. 


Stager includes the following interesting table of returns 


to post-secondary education. 


Soe £.SHUN Tes CN COME DETTE RMINAN Dos FOR CO Ltr 
GRADUATES AND THE RETURN TO EDUCATIONAL 
INVESTMENT, CUniversity Microfiim Inc. Ann 
Arbor, Michigan, 1962) 


A major portion of Hunt's study 18-devoted ‘to an analysis of 
the determinants of income for university graduates, with special 
emphasis on the’ concept of ability and its relationship to income. 
The impact.of all variables is measured by means of regression 


analysis. 


Although no benefit model is specified, an attempt is made 
to provide some measurement of the rates of return in graduate 
education. Here, the methodology differs from ones used in 
Similar studies in two ways: 


a) it measures returns which may be attributed 
to education alone, and 


b) it provides*confidence intervals for the rates 
of return, which help to isolate educational 
effects from the others. 
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DAVID: DODGE ,SRETURNS: “TO. INVESTMENT. EN 

UNIVERSITY TRAINING, THE CASE OF CANADIAN 

ACCOUNTANTS, ENGINEERS, AND SCLENTISTS. 

Queens University 
In this paper, particular attention is devoted to distingu- 

ishing between effects of formal training and ability on earnings 
differentials. The author utilizes the production function approach 
as the analytic base for the study and begins with the assumption 
that the wage of an individual. issa. function of his trainings if 
and only if, the marginal revenue product of his training is greater 


than the marginal revenue product of his ability. 


Assuming that individual ability is reflected in high school 
attainment in mathematics, Dodge develops a model to specify the 
contribution of ability to the earnings of accountants, engineers 
and scientists. The model, which utilizes regression techniques, 
did.show- that ability Cexpressed as- mathematics scores) does prove 
to be a fair predictor of success in achieving a degree, a 
reasonable predictor of earnings of scientists, but a very poor 
predictor of earnings of engineers and accountants. Dodge concludes 
that formal training has the greatest effect on the earnings of 
scientists, a lesser effect on engineers earnings and the least 


errech#on the earnings-of accountants. 


OZAL5 MEHMET oF COND ETHOUGHT “ON OTHE VENVES MENT 
VIEW OF HIGHER EDUCATION, (University of 
Windsor, 1970). 

This. paper-contains tworparts: =.the first-considers the 
appropriateness of the investment approach to evaluating higher 
education and the second 2s anvempinical analysis of (the rate 
Orne turn —tovhnhohercedicat ton 1 Otani on. The first. componene 
Gf the paper is of ‘major Interest, given. the purposes of this 


review. 


Mehmet's basic comment on the practicability of the investment 
approach to higher education is found in his quotation of Alfred 


Marshall's statement, "the most valuable of all capital is that 


invested in human beings, [but] while human beings can be thought _ 
of a human capital in the abstract sense, it would not be proper 4 
to consider them as such in a practical sense". Mehmet suggests 
that the impracticability of the investment approach to higher 
education is shown in our inability to predict future manpower 
requirements for the economy. These "requirements" are volatile, 
unpredictable and based on a theory which overlooks imperfections 
in the labour market and the possibility of substitution of skillet 
labour. 


However, while suitable as a caveat, Mehmet's criticisms of@ 


pe Winns 


the human investment approach to higher education are not entirelg 
valid. His discussion of manpower requirements planning undersco} 


the inconsistencies in manpower requirements theory but fails to = 


recognize that there is only a tenuous relationship between manpow 
requirements theory and the precepts of the human capital investm 
approach to higher education. The weaknesses in manpower: require 
planning, do not negate the validity of human capital concepts an 


theim application to higher education. 


Mehmet does describe some of the weaknesses of the human 
capital investment approach to higher education. He indicates, 
quite rightly, that higher education contributes to intellectual 


and cultural development as well as income redistribution, and 


Nim be + RENAE LOL INE Fp TE 


that these "results! of higher education are not explicit an 
most models of investment in higher education. On the other hand, 
+hese weaknesses are reflection’ of gaps in oun knowledge of high 


education, and should not be used in an argument for the irreleval 


of human capital theory. 


H: H. HIRSCHL, SOME=ECONOMIEC CONSIDERATION AND A 
PROCEDURE FOR A UNIVERSITY COST STUDY, (Ph.D. Dis- 
sertation, unpublished, Prodhue University, 19659 


This is a study of the nature, output, expenses and income of 


Se ee 


: : ; - : 4 
a university. The output of a university is defined as the intelg 


lectual growth of students and staff. Since this. produc wo eaimnes 
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be quantified, costs are based on class units (meetings of 
students and teacher) which have been defined as proxies of 
Supple Lite production tunetton of.a university 91s detuned 

as a linear cost function, which relates expenses and number 

of classes.- Other production factors (for-example capital) are 
not taken into account. Since the derived marginal cost curve 


is hopizontals;omarginal-analysis is impossible. 


Hirschi's analysis,utalizes an “accounting! approach end 


provides a good example of how to organize cost accounting 


and budgeting procedures. This kind of study, because of its 
micro-economic character, requires a substantial data base and 


peeeses Anto,allslevels*orrihestituttonalbeaccounts: 


De Ce MUNROE SY THEN COSTS: ObePOST= SECONDARY SE RDUGAT PON: 
(National Seminar, Department of the Secretary of 


state, Government of Canada). 


This paper provides a comprehensive set of data on the dev- 


elopment of post-secondary education during the last decade. 
The work is based on DBS data and most figures and statistics 


prewticderal—-Canada ageregates. Some effort is devoted to the 
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projection of operating, capital and total university expenditures 


to the year 1980. Although no theoretical background is developed, 


some useful explanations and assumptions are discussed. 


Hee ToOMpantson with the Other Simitan> Studies 


The comparison has been arranged in a tabular format and 


pmp loys five Majorocateporics, of attributes. 


aes General Characteristics 

ane Enrolment 

om Cost Analysis 

4, Income Redistributive Effects 
Ds Benefit Analysis 


In reviewing the tables, it becomes clear that a wide 
diversity of approaches to the problems of costs and benefits 


have been employed. 


The majority of studies appear to have a theoretical 
emphasis with the remainder having an empirical orientation. 


The work has generally been concentrated in the areas of 


i. enrolment analysis 
agp cost analysis 
oe benefit analysis 


Although no study is fully comparable to that done by SRG 
the work of D. A. Stager is very closely related both in content 
and intent. Perhaps the greatest departure is in Stager's 
inclusion of private schools which were omitted from the SRG 


study. 


No study reviewed uses a similar cost analysis technique, 
employing a trial balance concept broken out into several com- 
ponent sectors. Similarly, the methodological attempt to expli- 
citly allocate opportunity costs is new (although the concepts 
have often been discussed). The only explicit allocation of 


opportunity cost in the literature was in the area of foregone 


earnings. 


/ 


The entire section on the redistributive effects of education — 
on income had never been dealt with except by Professor Richard Judy 
of SRG whose previous work was utilized, although it was done on 


a smaller scale with a lesser degree of detail. a 


. 


A comparison of the benefit section is more difficult as most | 
studies utilized different assumptions. No new statistics were i 
generated but the range of variables is probably more complete | 
than in any other single study. The flexibility of varying any 
of the parameters and assumptions makes the model.a powerful tool 4 
to investigate the particular variables which have the most signift 


cant effects on either costs; redistributiveerresce ce benefits. 
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Pee erL pune Colleges 


20 


{silt 


v2 


13 
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Ontario Graduate Fellowships | 
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Government Capital Grants 
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Foregone Student Annual Earnings 
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Cl sie vase DULL NOT, CONntLnuInestor furitien 
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stase’ Of PR -S-b i and= goine on +60, the “next 
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Computer Model 
Aled Pecnna Cade pecets 


The current computer model is composed of six major 
modules, supported by eleven additional routines. 
Each major module contains the logic to perform a 
specific given function; for example, the input 
module reads the input stream, checks for errors and 
establishes all necessary data elements. The six 
major modules and their supporting routines are as 
follows: 


Module Supporting Routines 
1... Maan~Controd die. Bad Data Routine 
Peree Pig 34958 2 None 
3. Trial Balance 1 Sys REDOYL, Printer 
Generator Les Opportunity Cost 
Generator 
oie Translator for Trial 
Balance 
Limi Coe EO Ciene rato: ks, Undergraduate Costs 
Adder 
Ze Reporse Printer 
Roce Redistributive Es Report Printer 
Caiculetor 
6. -Benefits Calculator Curve: Fit Routine 


a: 

oes Taxation Routine 

3 Rate of Return Routine 
4 Earnings Calculator 
All of the report printing routines control the @eraas 
reporting phases of their respective modules. 


The program has been written in FORTRAM IV, and is 
designed to run on any IBM 360 series,computer that 
possesses a minimum 300,000 bytes of storage, and 
operates “under 0S/360. ~In order. to minimize vexeru 
tion time, the program (comprising approximately 1800 
source statements) uses the FORTRAM H compiler with 
the maximun optimization option. 


At this time the program is stored on magnetic dish 
or tape with the data being read in via a card deck. 


The data consists of two major components, the common 
data base and the institution specific data. The 
model also possesses the ability to perform aggregate 


ih nate btn 


analyses on common institutions; for example, all 
UDLVeRSLELes. Ai thas rame the common. data’ base 
represents approximately 6,000 variables with an 
institution specific data base ranging from 100 - 
2000+variables depending on: the institute: in-ques= 
sets 


Since there are approximately 35 x 10° arithmetical 
operations required for the analysis of one institu- 
tion, the model reguires a large, high speed computer. 
Even so, the model is limited by the internal speed 
of the machine. At this writing the model has been 
SBUGeSSsruLiy un tom aun DVAC 1108 -tend wary. BM 23 GOssbs. 
Average execution times range from 15 - 30 seconds 
per institution with an average around 20 seconds. 
Thvso1n Order Tosrune ihe. §20-insti tutes for. Ontarre 
a computer run of approximately 40 minutes of -CPU 
(Central Processing Unit) time is required. The 
ecosts-or Suchwa run? wa vary buy are= an the 2sh00e— 
$600 range. 


A.1.2 Experimental Capabilities of the Model 


Bach institute has associated with it 48 variables 
which are uniquely defined. These variables are 
available for experimentation at any time by manip- 
ulating the input data. In addition, variables may 

be multiples defined in any one computer run, allowing 
the user an excellent opportunity to study and evalu- 
ate the effects of different financing and policy 
decisions. 


The user may specify any undergraduate course as a 
pre-requisite for a graduate course - automatically 
including all undergraduate costs in the graduate 
pDrosram., Simibariy jany-of athe “Input variables may 
be user defined at any tame. Section 5.3 outlines 
all input variables to the model. (These may be 
re-defined by the user). 
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The input variables have been divided into nine groups 
in order to facilitate the input structure. The routine INPUT 


will read any of the input variables, test for errors and 


print errors that occur in the input deck. Table A-212 
ARRAY NAME DESC RIPLTON COMMAND KARIND | ARRAY SIZE 
XTBAL(1,1,J) Program earoinent™ PROG 
XTBAL(2 ,I ue) Equipment Costs Eee x 
XTBAL(3,1,J) Foregone Earnings FRGO x 
XTBAL(4,1I,J0) Time Weight TIME x 
XTBAL(5 ,I,J) Academic Fees PRES x 
XTBAL(C6,1,J0) Formula Weight FMWT x 
PU BATIC 7] 550) ) Graduate Distribution GRDS x 
XTBAL(8,1,J) Transition Rate PASS x 
ALC o.. bu) Undergraduate Dist'n PRIV x 
UPoIMCl th) Business Distribution BUSI x 
SUSTMC2., 1) Federal Corp. Dist'n BCOR x 
DESTML3 , i) Federal Distribution BED x 
DISTM(4 TT) Federal Sales Dist'n Poa x 

Soro lMeo yr) Municipal MUNC x 
Drs MCe TL) Previnelal Corp. Dist mh. RCOR x 
DRSAMCT yt) Provincial Distribution PROV x 
DISIMES.L) Provincial Sales Dist'n PSAL x 
RCRA CL. 1) Category GATE x 
XCBAL(2 51) Rate RATE x 
GRAD(1,1I,J) Graduate Loans GSAL x 
GRAD(2,1I,J) Graduate Grants GSAP x 
Pen DCs 51.,U-) Undergraduate Loans OSAL x 
GRAD(4,1,J) Undergraduate Grants OSAP x 
XMONY (1,1) Probability M/K |} ATAN lite 
AMONYC25 1) Fellowship-Distribution BE Uae Leese 
XMONY (3,1) Loans, Distpibutron LOAN cha 

. XMONY (4,1) P-S: Abilaty PSE De 
XMONY (5,1) Non-pecuniary Earning SNOB ls 3 
BNURCL J) Probability I/MK ENR TR 
MMORTCIS, T) Male Mortality | DIEM Lae 
MMORT (2°, 1 Female Mortality Deer mee 
AMORT C3 5 1) Male H.S. Earnings HSEM os 
XMORT (4,1) Female H.S. Earnings HSEF Re. 
XMORT (5,1) Male Part HSPM pee 
XMORT(6,1) Female Part HSPF ie. 
EARN Clr, To) Male Earnings EARN Whe 
REARN GZ sd) Female Earnings GIRL Lt oie 
Berl Migration : boa 1 
XGROW(T) | Growth Rate GROW 48 
2 OP Waite CRS Gy Sp) Male Participation LABR var. 
XLABR(2 ,1I,J) Female Participation LABF 2% 
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_ARRAY NAME. 


“CONST(1) 


CONST (2) 
CONST(3) 


CONST (4) 


CONST(5) 
CONST (6) 


CRNM(I,J) 


UCIN(CI,J,K) 


INST 


End of data for each institute 
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COMMAND | _KARIND | ARRAY. 


DESCRIPTION 


Date Corsas ia/< 
HS Ability 

H-S Non-pecuniaryv | 
Index 

Parameter 


Program Name (prog,yr) 
Mass Undergrad. Costs f 
Institute Header Grdd 

~Cost¢ 
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COST ANALYSIS MODEL 


Bria Trial Balance 


Bock al Mesietine tions 

Bels2 Input«Varitables 

CATE. CH) Expenditure Categories 

EQIP (I,J) Academic Equipment Cost 

FRGO (I,J) High School Grad. Earnings 
Average Weekly Wages 
Foregone Student Earnings 

RATE (H) Selected Corporate Ratios 


Be 2 Costing oF Programs—and Degpeés mer -otudent 


Bo Zeon heer bias Ons 
Bn tol input Variables 
FEES (I,J) Academic Fees 
FMWT (I,J) Formula Financing Weights 


28 Enrolment 


Baio el ase tT er LOS 
Be tee. — SN pute Va va bike's 
Ries sty Full-Time Equivalent Weights 


B.4 Costing of the Medical. Programs 


Beles ve tant Lone 
B.4.2. Input. Varrvables 
CATE” (H) Expenditure Categories 
Ontario Hospital Expenditure 
Ontario Balance Sheet 
Coren Ow Rs 


TABLE 


WW 
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B-10 
Bae 
Be 12 
B-13 
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COST ANALY SiS MODEL 
B.l1 Trial Balance 


The Trial Balance presents the allocation of funds between 
the INSTITUTION -Cor Institution category), the. SOCi aT vrand 
its SECTORS, and- between: the SECTORS themselves, — Phe 
double- nied bookkeeping method has been applied so that 
each transaction involves a two-way and hence self-balancing 
entry and two-way self-balancing posting. 


Besltil SeDereang eaOrs 
Bnbries 


HE ae eoles a6 2037 
CATE CH) % RATES see >) UGONT (Hs) 6. SOCT Has 


TEE SH i oe 8 Faecal Sages 1b 
CATE(H)-® RATECH) = INST CH,2) € REST(H,1) €-SOCEG@H3) 


EE“ He 3 
CATEC(H).* RATECH): Sc. INST(H, 2), €. STUD(H 1) (69 S0Gr aa 


Tash 0s aes 
CATECH) = *. RATE CH), =: STUD GH SE a sCCr CH yla 


TE Hares 
CATE CHD] eo RATE CHD G=MSTUDCHs 2) -eeeoy GH se) 


Press 9 
CATE CHY. * RATE CH) = GL NST tea) ee asl ei Cry 2) 


LE oHeek0 
CATEX A)’ RAPE CHS EC RE SICH are RO Cla 7) 


Ef Halts Pines 
CATE(CH) © RATECH) >= INST(H,1) 


Tf. Hes 
CATECE) * RATECH) =o INST CH, 1). &-GOVT (CH, 2) 26° SOC 


NB seta ee 
CATECH) -* RATE (HK) =? INST (H, 1): “€SREST (HS 2) & SOGReiaes 


Ti HS 70s eo eT 
CATE(CH) ® RATECH) 


GOVT(H,1) & SOCI(CH,1) 


Tf H224,28 
CATE(CH) * RATE(H) 


RES OCH oi) 3S OC Chiao 


Tt d= 0 


CATE CH) y-eaRA LEG) GSOVIiCH SE. & REST Cae 9 


TE. sc= eee On 
CATE(CH) ® RATE(H) 


GOVTGH , 1); 6 SEUDCH. 25 


TE ae 


Thée-intermediate: results: 


INS 2 CH sf) institutional allocations 
AS sce) institutional receipts 
Se Ura) student allocations 
STUD(H , 2) student receipts 
GOBER CH the) government allocations 
GOVT (CH, 2) government receipts 
RES wey rest of the economy allocations 
RES PCH 329 rest of the economy receipts 
DOCH ic) societal allocations 
SOCECH 2) societal receipts 
CATE CH) see B.1.2. Input Variables 
RATE CH) see B.1.2. Input Variables 
Vutput: 
oe | PNCP CE vt Choo NS Ml Ut ON Ad COST 
IJ 
nSithe ssumM ok abroans tit us onal allocations: minus 
institutional. receipts in “térms.of opportunity cost. 
ine ther wordsait le tie) 0 FAN Loreal i allocations 
minus the subtotal of receipts in terms of opportunity 
CG ares 
ou Se) 
Fo DINGY Gls av EN OTC HLA.) PLES INST (H,2) 
IJ H=1 H=22 
VE ESTs Crap ea LORAL LS RUBEN COm. 
TJ 
1S the sum; on all ‘student. allocations minus 
elinstudent weceipts, “ord simply—the final 
BALANCE 
a 24) 
amt ocean veh a wearer) Ly Halon sats ULI CE kgs) 
IJ H H 
SCO LCR kee TOTAL GOVERNMENT COSTS 
iy) 


is the sum of all governmental allocations minus all 
governmental receipts (final balance) 
ee inl 
Sy ORC OW Oren = ee Gov Choe a COV IGH s2) 
IJ H H 


Ps 
IJ 


Pde 
IJ 


is the sum of all allocations’ of this sector minus é 
ali ré eéeipts “Cranial balance) | : 

a7 37 
ye ELEC Cie eee) RESTCHSE) —-=* Bee REos Cis 23) S 
Ld H i 


TSOC: -Gind de TOFAL SOCLETAB COST 


is the sum of all societal allocations minus all 
societal réceipts.. Also the sum of  TSIC(s), IGOCCs)4 
and TECC(s), -(final, balance), given.the institution am 


ond Si 
Se TCOCS CRU ar I COUR Lm ee SOS Werte.) 
IJ H H 


ep Weds Veto Grad Gliders comes Ass le Gen), 
IJ 


ESOC US) = “I STC Cs FST CO Layer TECC CS) 


we 225) POE Variables 


CATE (H):-= “EXPENDITURE. CATEGORY 


EO LP-Ci.0)). = ACADEMIC EOUIPNENT OS. 


FRGO (I,J) - FOREGONE STUDENT ANNUAL EARNINGS 


PROG (I,J) - PROGRAM ENROLMENT 


This vector accepts all of the expenditures \ 
associated with any institution or institupremas 


eategory.: The dollar value is capable of 
accep thing qvarharnres 7 POM 0 fen 109 dollatss 
pee 


This matrix lists equipment expenditures for 
atlinstitutionss* by.program Cl) and acdéenaee 
year (J). The expenditures range from $25 to 
$348. 


This. is-the matrix. listing the foregone aime. 
earnings of ‘the, student due, to’ his or her 
attendance of PSE by program (1) and acad. as eee 


This is the matrix containing the physical 
(unadjusted) enrolments for the particular 
program (I) and acad. year or level (J), given 
the dnsitriuts ons 


a default eae. for pens ee Sh000 ween 


nie eee: 


categories. ne a Pact son os. Ghe expenditupe ss) aaa 


were to be excluded, then RATE CEs TO les 


re 


TIME a) e PERCENTAGE OF FOREGONE EARNINGS 
This” as. thes, constant set at_ Less “due to golue assumpt 


CATE (H) 


TRIAL BALANCE CATEGORIES 
TABLE B-1 


OUT-OF-POCKET COSTS 


Government Operating Gr. 
Grree for Oper. Purp: 
Slucent 4 eer 

Student Ac. Equipment 
QSAR Granks 

OSAP Loans Expenditures 
Ont. Grad. Fellowships 
Citis forms haha oe. 
Inst. Student Awards 
10. Direct. Student. Awards 
it. +. Tnstita.Net Expendirts 
12 Govern! t Capi. Granks 
13. OUCAC Financing 

14. Mortgage Financing 

L5 3" Other: Financing 
16..%..Campaien 64 Capit. Girts 
17. Depreciation 

18. Repayment to OUCAC 
19. Other Repayment 
20 bah 

Refund of =Safes— lax 


COR Coy] Ope On CO Note 


SUDLOLaSe== 
Surplus (Deficit) Appl. 
BALANCE -- 


OPPORTUNITY COSTS 


22. Government Operat. Gr. 
23. “Govern't Capit. Grants 
VAs ol GEN Mga GSE) 

Oo tose: ofilan (Garts) 
962A TSAPEGHants.'6 Eel vous 
1s OSAP ROanS cep eiaw Bue 
98 -Darect Stud «tAwards 
99.9. Loss of Tax (Awards) 
S00. o Students=Fees 

S15 Student Ac a. act pment 
30 2 OSSLOr sl axacGhtt.) 

33°" “Student Ann ds bapmes 


Shay BOSSE Ore lak «barn “Ss? 
356 sInst... pmploved Capit. 
36; LOSS eon BCOL DOr. bcs 


SEO Loss nor Property lax 


SUbLOLa LS = 
Surplus (Deficit) Appl. 
BALANCE 


TOTALS 
BALANCE 


aan ipl as 
aS 


ae oe Re 
6 reed de 


CATE (1) 


CATE (2) 


CATE L632) 


GOVERNMENT OPERATING GRANTS 


Sources: primary source: Bad 
intermediate form: F-7 


Allocation: GOVERNMENT. SOCTELY 
Receipt: INSTITUTION 


These grants represent the prevalent (or the only - 

in some cases) funds for the financing of current 
operations of the institution. They are provided 

by the government offices, namely, by the Department 
of University Attaivs, Ontario Department «of Edueations 
Department of Health or Department of Justice on the 
basis of actual enrolment or on basic income units 


GIEPS -FORSOPERATING (PURPOSES 


Sources: primary source: F-1, F-2 
intermediate form: F-70-4 
Allocation: IE Sy eel vandal ee ONCE Bere OiGcL barby. 


Receipt: INSTITUTION 
Gifts come from individual donors or corporations, 
ete., with or without restrictions regarding their 


use. These gifts are solely for operating purposes. 


oLTUDENT FEES 


Source: primary source: F-1, F-2 
intermediate form: F-70-2 
Allocation: SE ULD EN s.r) CLL 
Receipt: INSTITUTION 
Embrace: Academic Fees (tuition, library, laboratory, 


physical education) 
Student Government (organizations, clubs) 
Additional (admission, late registration, etc.) 


All of these fees are obligatory and they are therefore 

the relevant. part, of the student's cost; similarly; (party 
they cover the relevant operating expenditures of the 
institutions... heysdoenot anctude, Student Service 

CResudence . pea lth. “etc... oecause these. costs are 

not necessarily associated with the education only. 


j 


CATE 


C4) 


Crue o> 


CAPE 


(6) 


STUDENT ACADEMIC EQUIPMENT 


Sources: e) SEOULE “CB, deem uP ROGAAG Al )e Ae 
AlTocatton:> “STUDENTS; *SOCEETY : 
Receipt: - 


This, the: second cost; to the ‘students, covens Booke 

and similar Cxpensa a3 which are stated as "other 

academic expenses" in the Post-Secondary Student 
Population Survey 1968-1969 published by DBS. (F-29 & F-1i 
The: transaction associated with this cost is an internal 
one which does not require a ouble-entry in the Trial 
Balance, but assumes a set of transfers between 

imaginary students accounts. See EQUIP (I,J) below. 


OS Aw. “GRANTS 


Sources: primary source: PaCS) 
intermediate form: F-72-15/7 


Allocation: GOVERNMENT 
Receipt: STUDENTS 


This transaction is the re-allocation or transfer 
of government funds to students.” t hte does nor 
represent a societal cost because the DECREASE of 
government funds is offset by a corresponding 
INCREASE of student funds. 


0..5 sAs SE -GOANS EXPER DEPURES 


Sources: primary source: 5 ee ae kee oe) 
irtermedbate’ forms Pa 7220677 


Allocation: GOVERNMENT 
Receipt: STUDENTS 


According to current practice, the loans to students 
provided by the chartered banks and guaranteed by the 
Federal Government, are part of the integrated provincial 
and faders a ruieue award program (Canada Student Loans 
Plan) under’ the* name of 0+S.A.P: The participatzen cs 
the Federal Government decreases the risk borne by the 
chartered banks and accordingly holds the going rate of © 
interest low (5.3/4%). Beyond this, the’ loans are-intems 
free until six months after graduation, but in the mean @ 
time the interest charged by banks is paid by the Federal 
Government. This provision actually decreases the total 
cost of the students loans and creates indirect receipt © 
to students equal to the annual interest payment at 

the fixed rate, computed from the new balance of alt 3 
loans provided to students during the school year Vee 19 


CATE 


GAT 


CATE 


CPE 


(7) 


(8) 


£2) 


(10) 


ONTARIO GRADUATE FELLOWSHIPS 


Sources: primary source: F-~7. (16A) 
intermediate form: F-~72-17/7 


Allocation: GOVERNMENT 
Receipt: STUDENTS 


This is also the re-allocation of government funds 
as described above. 


GIFTS FOR..sTUDENT FINANCTAL ALD 


sources: primary source: ig 
intermediate form: F- 


Allocation: Rel SOPs Lie ECONOMY, -SOCrE bY 

Receipt: INSTITUTION 

Gifts for student financial aid are an example of 
restricted funds. They are provided by individual 
donors, corporations, etc., and are recorded separately 
in the institutional income statements. 


INSTITUTIONAL STUDENT AWARDS 


Sources: primary source: F-1l, F- 
intermediate form: F-70-28 


Allocation: INSTITUTION 

Receipt: SUD Eis sols Oloues Le 

Student Awards shorten the student and the society 

cost and are a relevant part of the institutional 
operating expenditures. They involve EXTERNAL 
transactions because this money represents an 

income to the students and therefore to society, as 

a whole. Institutional awards are financed from the 
Gitte aLCATE i023) wand, Oe. promsotner: 1nsti tutional, Punds- 
DIRECT STUDENT AWARDS 


sources: -primary source: P= 31 
intermediate form: F-72-18 


Allocation: BES Lo Urey ticee BOON Wty. 
Receipt: ee ekUDENTS 


These awards are paid to students directly by the 


Oe CLT) 


Ay 


individual donors or by different private, public, 
government or foreign agencies, usually, but not 
necessarily, on the basis of a separate application. 
A typical example is the Ontario Scholarship (for 
students completing grade XIII, with an average of 
80% or better). These awards are actually only a re- 
distribution of student costs between the other 
sectors of the economy and do not affect the societal 
budget. 


INSTITULTPONALANET SEXPENDI TURES 

Sources: primary source: - Fa1; F=2 
intermedrate-form.: .F-70— 38 

Allocation: LS TPO oN . 

Receipt: - 

The "totalsamount of therinstitutional expendi tureses 

contains only the items relevant to the educational 

programs of the institution. Therefore, the following 

exclusions have been made: 

#33 - Research (sponsored and assisted). The income 


for sponsored research was assumed to cover the 
relevant expenditures. The possible difference 
between such income and its associated expenditures 
is viewed as research directly associated with 

the educational programs and therefore considered 

at netlevant Costs. 


34-— Student Financial Aid. Exclusion is made because 
the same amount enters to the Trial Balance as 
CATE S68) 

35 - Student Service Receipts. It is assumed that 


student services operate on a non-profit basis, 
therefore, the receipts cover a part of probable 
expenditures which can be considered as not 
directly associated with educational programs, e.g. 
dining rooms, residence etc... On the other aang 
Student Services also provide other services 
(non-paid) e.g. information, placement etc. , 
therefore the residue or the difference between 
incomes and expenditures is relevant to the 
institutional expenditures. 


36 - Net deficit on ancillary enterprises. Some 
institutions do not distinguish ancillary enterprises 
from student services while others do. However, the 


deficit or surplus should not increase or decredse 
the total expenditures. 


These figures refer to the lines of form F-70. 


Fy eee ee 


CATT, tae) 


CATE C3) 


In-accordance with the. usual institutional practice, 
the statements of current expenditures do not 

include charges for the depreciation of capital assets. 
This is the internal transaction. 


GOVERNMENT CAPITAL GRANTS 


Sources: primary source: F-5 
intermediate form: F-72-19/7 


MpLoca trons: “~COVERNMENTS SSOGEELY 
Receipt: INSTITUTION 


Major capital financing is made available through the 
Ontario Universities Capital Aid Corporation. It 

was incorporated for the purpose of purchasing 
DEBENTURES from institutions which have been issued 
for capital projects that have been approved by the 


Minister of University Affairs. The combined principal 
and interest payments due on the debentures are provided 
through they Provindge of Ontarrvo, Capi tale Grant. ouen 


grants are stated in the DBS-CAUBO Report but it is 
necessary to add, that these figures do not agree 

either with the DUA's accounting nor with the Minister's 
Report (F-7). This is because the institutional 

fiscal year is not in coincidence with the governmental 
fiscal year (ending March 31st). 


Or eects eee ENC TG 


Sources: primary source: F-5 
inrermedrate? (Onn: bay 7=20/-/ 


Allocations“ -"GOVERNMENT; SOCIETY 
Receipt: INSTITUTION 


Ae mentzoned’ above... thus @s.the,major.source. of tinancip? 
of approved capital projects realized by the eligible 
insets tutlones+) EachvinstEtutions ts: required. tovprowmide 
through its own resources the balance between the project 
cost and the approved government's share and this is done 


CATE: “i 


Ciclo 


Caan C162) 


through selling debentures to 0.U.C.A.C. The institution | 
then makes a monthly request for the funds required to | 
meet this: share on. the: basis” of construction progress. 


Inconsistencies between the DBS-CAUBO figures and 
the Minister's Report also exist because ot the 
shiftiin phiscad years. Since the outstanding balance 


of. this:capital @id-4as tied up in the sing ti tumoral 
eapital)-assets, (which are certainly necessary, fon the 
educational process) it is considered as an allocation 
of funds relevant to the current period of time. 


MORTGAGE FINANCING 


SOunces primary, source. F=-5 
intermediate form: F-72-21/7 


Allocation: RES. OF THE ECONOMY. -SOCLEI 
Receipt: INSTITUTION 


This kind of capital financing*»is provided by C.M.H=GC.- 
and/or by. the other financial institutions. - It serves 

as a supplement to the financing through 0.U.C.A.C. 
because of the inelegibility of some projects (residences 
etc.), for this type of financing. As far as the C.MN oma 
is concerned, it considers itself as a non-governmental — 
agency and is put into the REST OF THE ECONOMY account. 


OTHER FINANCING 


Sources: “primary sources: F-5 

intermediate form: F-72-22/7 Fi 
Allocation: RES? GE i Libe CONGI Yee ae Cobh Ly 
Receipts: INSTITUTION 


This financing is analogous to mortgages CATE (14). 
The difference ‘consistsuenly in. the legal termes. 
transactions. 


CAMPAIGN € CAPITAL GIFTS 


Sources: primary source: F-5 
LACE habe erm fb) Doar 


Allocation: REGL OF (THE: ECONOMY.,0S0. GEE Y 

Receipt: INSTITUTION 

These transactions are intended for special projects 
or gifts of capital assets (land, buildings, libraries 


etc.) and made without charge. Donors can be private 
persons, corporations, etc. 


we » + >) 
| Seals es 


Cer h(i), DEPRECTATION 


Crear Cl 8) 


ee Eee ro) 


Sources: primary source: Por 
intermediate form: F-7 


ALLOCatvon 9 LNSEhELUL DON 

Receipt: - 

Thais 1s an: INTERNAL transaction. of the institution. 
The amount is the lump sum of the book values of 
buildings, equipment and constructions in progress 
and<creatées a basis fon depreciation charges, 
Depreciation is a process of allocation and represents 
the transformation: of fixed assets. into cash... In 
Other words, it distributes the cost of fixed. assets 
over their estimated useful life. For our purposes, 
the buildings are assumed to have a 40 year life, 
equipment anda 5 year life. 


Pare dpomod Ounces, Uae Cr 


source: primary source: F-5 
intermediate form: F-72-27/7 


Al bocation-: *-iNSTiTULiONn 

Receipt: COVERNMEN T= SUC LEA Y 

This is the EXTERNAL transaction and it works as a 
partial offset of the receirpt described in paragraph 
CATE (12) | 

OTHER SKEPAY MENTS 


Source: primary «source: F-5 
intermediate form: F-72-28/7 


lt OGer eons TS Eee Osh 
Receipt: RES three re COMO PY oe ou CaLt tay 


peecmC LE F(i8-) 


CHOLES GZ) 


Cahier G22) 


GOVERNMENT REFUND OF THE SALES TAX 


Sources: CAT Ee -Cl-7 } 
WIoO Cat uo: GOVERNMENT 


Receipt: INSTITUTION | 


It is provided by the government at the rate of 4% | 
from the total construction and replacement costs, 
Whiten cquals@¢.ne. CATES Giri) 


SUBTOTALS 1 : | 
These are actual expenditures which have already 

been paid or received by each sector of the economy : 
and by -the anstitution. 


SURPNUS “CDEE BELLE) APPLICATION TOStNol. @ EONDS 


Source: SUBTOTPALS sok 
Allocation: SURPLUS (INSTITUTION) | 2 | 
Receipt : DEFICLT “CINSEETUTION) 


This is an INTERNAL transaction of the institution. 

A DEFICIT means that the difference between receipts 
and allocations was financed from other.institutional 
funds, 1.e. :from.existing. assets sand. other Cunueus 
income (miscellaneous, receipts from service to outside 
interest on capital funds, sales of capital assets jena 
A SURPLUS contributes to these funds. Particular notice 
should be given to the interpretation of this deficit | 
or surplus. We emphasize that these are NET RESULTS | 
associated with the EDUCATIONAL PROCESS. This means | 
that a deficit can be compensated by other incomes 
(specified above) which are considered as a result of | 
business activities of the ans trtutron', putea 
necessarily part of the educational programs. 


| 


BALANCE: -L | 


Shows how much the educational programs provided by 
the institution, institution category or by the Ontarig)| 
Post Secondary Education System cost, how much has | 
been paid by societal funds and the extent of participat 
by the economy “sectors on these. costs. | 


GOVERNMENT OPERATING GRANTS : | 
Sources: CAT EG.) ) 
Allocation: CEOVERNMENL..sc0CEBRLY 


ee 


CATE-G23) 


SATEEN) 


CAVE G2 5) 


CATE = 026) 


Receipt: - 

This cost is created by the application of capital 
to educationaly-operattons. ~~ This, 1s8:’an INTERNAL 
transaction of the government. The opportunity cost 
is computed similarly to the foregone earnings under 
the assumption that the capital could have been applied 
to. the purchase, of Canada- Savings “Bonds. 

GOVERNMENT CAPITAL GRANTS 

Sources: CATE (hep at? GATE SGl 367 CADE | Va8-) 
ALTOGACYON : GOVERNMENT sSOCLETY 

Receipt: - 


see CATE “C2 2) 


Gis 

Sources: CATES G2) teh CAT Bate.) ot CAT Pe Clb) 
Allocation: RES aOR ech hirer CO NOM as SOC aia y 
Receipt: 


This cost is induced by the decision to subsidize the 
educational institution. Thisis an INTERNAL transaction 
of the REST OF THE ECONOMY. A comparable alternative 

use of the capital is the purchase of Canada Savings 
Bonds. 


Epo cOl TAX pF ROM THES G6 LES 


Sources: GATES (CDE) 
ADL Oocation: GOVERNMENT. 
Receipt: RE GUIMOr oa Geek c ONOMY. 


This transaction re-distributes the taxable part of 
possible earnings between the Rest-of-the-Economy and 

the government. The re-distribution reduces the foregone 
earnings of the Rest-of-the-Economy Sector. 


02 S..A7Fe SGRANTS <6 “PE LLOWSHLPS 


Sources: PARR C5 oP eOAT BoC) 
Aiocation: GOVERNMENT S0C-LE TY 
Receipt: - 


pee GATE."€22) 


CAT He C2rt > 


CATE (28). 


CATE C72) 


CATE (30) 


CATE GST) 


0.S.A.P. LOANS EXPENDITURES 


Sources: CATE C63 
Allocation: © GOVERNMENT, SOCIETY 
Receipt: ~ 


Cae CATE "G00) 2° The relevant part, tor computation 
of thei,oppomtunity cost is the total of. the: annuak 
interest payments on behalf of students. 


DIRECT STUDENT AWARDS 


Sources: CATE "Cle 
AL loG@at hon: REST. -OFn THE 7b CONOM YT. SOCLELY 
Receipt: - 


Sea CATE GZHy 


LOSS. OF TAX “PROM THE-“DIRECT AWARDS 


Source: CMe eae 
Mebocatnen: GOVERNMENT 
Receipt: PEST SOPS THE vECONOMZ 


See CATE C259) 


STUDENT -PELS 


Source: CATE ES) 
ATEVOCAaAL Tors STUDENT 3. SO CLE LY. 
Receipt: - 


This cost is created by the decision to enrol in an 
institution of Higher Education. This is an INTERNAL 
transaction of the: STUDENTS: . An alternative ise of 
these funds is the purchase of Canada Savings Bonds. 


STUDENT: ACADEMIC. EQUIPMENT 


Source: CATE (4) 
Allocation: STUDENTS. S0CTETY 
Receipt: ~ 


See DCA E Usa 


a 
? ‘ " a, 
Bete Vette 


peat | 


CAV Er ea2) 


CATE (3:3) 


CATE (34) 


CATE 6C35) 


CALE Mes) 


LOSS -OF LAX; ON “STUDENT|=EXPENDITURES 
Source: Pri CS Oia te Cn Taree (9 15) 
Allocation: GOVERNMENT 
Receipt: STUDENTS 
This transaction re-distributes the student's opportunity 
cost through possible taxation. 
FOREGONE STUDENT ANNUAL EARNINGS 
Source: Donte ERGO Claire «PROG La dae. TOME aC dele) 
IJ 
Allocation: Se SHDN EA etry PhS 5 Gad Syd lA 
Receipt: - 
See FRGO (I,J) below. 
LOSS 0B TAX ONSSPODENT FOREGONE BARNINGS 
Source: CALE=€33) 
Allocation: GOVERNMENT 
Receipt: STLUDEN DS 
See CATE (32) 
DNS EET LONAIAS EMPLOYED AICA PT DAE, 
Source: primary source: FP-1l, F-2 
intermediate form: F-72-14/7 
Allocation: END SerUrrEON 
Receipt: - 
This vs ian ENTERNAL<transaction of the institution. 
LOSS:20r~ CORPORATION - FAX 
Source: CATE 35) 
Allocation: GOVERNMEN ES SOC LEPy. 
Receipt: TNSoTLEUPLON 


Thus tpansactrom re—distributes, the taxable part 
of thea cforesone. earnings: CATE (35) with regard to 


CATE C8. 0 


the capital employment in the educational institution. | 


LOSS-OF PROPERTY. TAX 


Source: primary source: F=-1, F-2 

intermediate form: F-72-31/7 
Allocation: GOVERNMENT, SOCLETY 
Receipt: INSTITUTION 


See CATE (36). This foregone tax is computed from 
the book value of the land and buildings employed by 
the institution. 

SUBTOTALS:=<2 


Show the opportunity costs due to the educational 
expenditures in terms of out-of-pocket costs above, 

on the allocation sides of all accounts and simultaneous 
the re-distribution of these opportunity costs among the 
participating sectors. 


SURPLUS! A DEFICTIO MARPLICATION TO INST BUNDS 


Source: SUBST ODA Oia 
fol oeatrons SURPLUS =C INSTITUTION) 
Receipt: DEF LCE = CINST LEU TTON) 


This is an INTERNAL transactwvon “of the instittecere 
See SURPLUS (DEFICIT) following CATE C2 Dy: 


BALANCE! . 2 


Shows the additional cost incurred by the expenditures 
and capital stock in connection with educational 
programs, as well as the participation of the sectors of 
the economy in these costs. 


TOTALS 


These are summations of all receipts, allocations and 
surplus (deficit) applications. 


BALANCE. 3 


Provides the final results, the TOTAL COST of education 
paid and foregone (in rejecting other investment 
alternatives) by society and the major sectors of the 
economy. 


FD ee 
. ‘ fw 
LANE 


Be Le Gua) 
This cost component includes the academic expenses 
beyond fees that the individual Post-Secondary Student 
incurs... These inelude -such items as expenditures ion 
books, materials, personal equipment and instruments, 
as well as conventional transportation home and back 
at Christmas and mid-term. Not included are items 
such as entertainment expenses, food and beverage 
expenditure, and living expenses because these are 
incurred by everyone independent of having student 
Sa Glist. 


It should be: noted that the figures from the ‘best : 
source -of 1968-1969 data for Ontario. (F-29)- are;suspecte in 
their accuracy. Consider three subjects, - Engineering 
law, and Arts. ‘The value of all three ‘is within’ $35) vee 

it is known that either an engineering or law student 

may take more courses with more expensive texts than 

an arts student, so that these figures may be questioned. 


This might be corrected by doing some original data 
mesearchy to; produce: reliable result sa. r whee presens 
situation vywelds a satisfactory andiucatron ofethe 
order of magnitude of the miscellaneous academic 
expenses incurred by a representative Post-Secondary 
otudent.. The data is given by program (1) and academic 


year (J). See TABLE B-2. 


Notes: 


(35) 23 Prosramss a5...) 3 605. bese Ste Nursi ne). ehcag) cecms 
17 25.25 8 = the values were taken from 
Horizon (F=10 


(2-)'. All other programs = from: Lucow Study’ -(CE=29)s— median 


G3); <0. creduatel programs -Ac.7 Year, 104-1 Tee Ss eee 
from Lucow study (F-29). 


(4) The transportation allowance $73 (F-39) was added 
tor add ful )—tames programs ,Ac. Yearsel 5) 2.34350 45 
Diana teeth @rPetecay Meera ge ea 


(5) Assumed, Part-time students live in the neighbourhodd 
ahi tabavon mals aby mpk outst 


E290. -POst-secondary..Population Survey, 1966-69, W.-H. Lucow , 
Table 6 - Other Academic Equipment, DBS, 1970: (Unpublished). 
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62 348 
63 1 348] 348] 
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sources: F-29 


F-1lo 


Post-Secondary Population Survey, 1968,W.H.Lucow, 
Table 6 - Other Academic Equipment, DBS,1970 (Unpublished) 


Horizons, A guide to educational opportunities in Ontario 
for 1970-71 beyond the secondary school level, Ontario 
Department of University Affairs, (p.9 - Books and Student 
Supplies for Nursing Schools), Toronto 1970. 


Stagen, LA. >. Monetary. Keturns!- to Post-Secondary Education 
une Onrerue.)(cbaduate Studies: Supplement). ~19/0% 


FRGO (I,J) 
The student, by his attendance: in’ a post=secondary 
institution. foregoes earnings. vihat 1S, 1f24 
student spends 30 weeks at school when he might 
otherwise be working, he ‘is giving up 30 weeks of 
income. 


The approach taken here is that all opportunity 
costs are relative to the earnings of the high 
school graduate who chose not to enter into Post- 
Secondary Education.-= For-the-eraduate «students 

this perhaps 2s tnrealisticshis=control- spoup 
might well be argued to be the cohort of employees ‘= 
with whom he shared his undergraduate training. As 

this phase of the study was limited to m=3, there 

is no problem: It is strongly advocated, however= 
that this approach should be the operational one when 
a more complete set of data is used. 


The basic information about the high school graduate 
earnings (Canada, 1967) was obtained from the Consumer 
Finance Branch of DBS by consultation (TABLE B=3)- 


HIGH SCHOOL GRADUATE EARNINGS (ANNUALLY ) 


O67 Canada 
fe coe 


TABLE B=3 


EO Or 


Ontario 


Source (col.1-3): Consumer Finance Branch,DBS. 


First of all, there were two adjustments necessary: 


(Ch) Pw €onvension of. L967 datavanto- 2963 
C25. Conversion. oOo. Canada data-anto: Onrarnd 


This has been done by means of the composite industrial 
index (Canada) 68/67 


C W 


es 68 
=e 


68/67 W 


which was multiplied by the inter-regional index 
Ontario/Canada, 1968 


where W 68 stands for an average weekly wage 
(industrial composite) Canada, 1968. 


Wo Canada... L967 
We 68. Ontarro., 1968 


so that we have obtained the composite inflator 
For OntariOn eho 6s). 


We Griese 
4 en eee espa 
68/67 ee tiwke. : oie te 
Wea 102.83 
AVERAGE WEEKLY WAGES 
TABLE B-4 


Source: F-19 Review of Employment 
and average weekly wages and 
salaries, Cat.No.72-201 (Annual), 
Votumes 205 7—67*-§ 1966-68" "Table 6. 
industrial composites ,DBS,1969: 


In order to generate table B-5 it was necessary 

to do the linear interpolation between the values 
1,692 and*® 3,803 (Table BH3, €ol.5), and make 

certain assumptions. Particularly, for the following 
programs (I) and academic years (J): 


Ngee 
the interpolated values. have -been used. 


EFREOOC TD S152 bois fo 0, Ek 2 spl G16.) Sah 7 Oe ee 
OTs) Sg Odin Or Org ia Onset Oryuy 
rit ea Aig eno 
the interpolated values have been used 


J = 7,8 

it was assumed, that salaries and wages within 
the corresponding ages (22,23,24) are roughly 
the same ($3,803) 


PREOCT = 36 6h CuO S 52 5 bebo Pee 
262758 
it was assumed, that students attending those 
programs would earn in average $8,578, because 
of the demand for labour situation in the 
corresponding occupations 


PRGO« sation, Ord 

hanmonplel) yalsbes wee ae ad Ete Biel sb 

As the foregone earnings of graduate students 
were used the starting salaries of university 
graduates, average of males and females. 


See BARN -¢i..N)-and iGERIY CEN) 
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OO? 
ao 3.2 
ae 9'2 
6.9 2 
ao o'Z 
EB 9.2 
16-92 
209 2 
Be 9:2 
ro 9:2 
B09 2 


1692 


J-6:9-2 
O39 2 
bo G2 
5G. 
£692 
6.9 2 
692 
iO .9.2 
BDO 2 
26.92 
eG 32 
2-59 2 
1692 
OO 2 
1692 
1692 
te 92 


nL692 


1692 
1692 
1692 
1692 


m6 92 


09°27 
1692 
16 92 
reo? 
269.2 
£592 


hierg 2 | 
11692 


po -2 
2692 
Bo 9.2 


11692 


B69 2 
£692 


FOREGONE STUDENT ANNUAL EARNINGS 


S008 3,003 
OCS 3 GAO's 
Sow 8579 
380343503 
3803 %.3.80'3 
8578 +8578 
380313803 
8578 18578 
8578185 748 
S80 373803 
3803 13803 


12008 153.03 


SC0G7 300 3 
8o/:8 1807.8 


13803 13803 


$6.03. 133°0'3 
89/8185 78 
3803/3803 
S803 13'6O'3 
S60: 3453.03 
Poy Zola eite doce 
one froma hejees ices 
85 7.80 (8528 
8578 {8578 
85 £8, 430-9. 58 
B01 BOF S Oeieo 
85748 FOO) -6 
S578 1G or 
8.0. Or 1.05 he 


(Cont'd) 


FRGO (I,J) 


SOURCES: 


2114 
PAO EEE? 230 
ZALE 29:36 


Tables B-3, 


B-4 
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TABLE B-5 (Cor 
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PROG OT.) 


Student enrolments for the many Ontario Post-Secondary 
institutions provide basic data input for this study. 
PoGeeach Meta LUELON. + this inrormat1on 1s provided spy 
reading values i1nto a matrix named PROG. -Its rows - (2) 


peeproesenta The Various programs ‘available St. the: Pos t= 


pe condary “level. Thevcolumns. (J). dit ferentiatemlave te 
1-6. academe yearns and™types.of’ instruction foreach 
program. Accordingly, the level’of detail’ of enrolment 
inpute is: by program (1) and academic year (J). 


The structure of PROG is shown by the TABLES A-4. and A=5 
(p. A-13 and A-18) 


NOTE: PROG is partitioned into an undergraduate and a 
graduate compartment. For the first twenty-one programs, 
the course represented across a row is thej;same for both 
levels, i.e. I=05 gives undergraduate Engineering and/or 
graduate Engineering. For the next 9 programs, no such 
exaGi match-up, 1S possibies- With. [=22 to. b= 255. sateen 
probably be said that the graduate programs are each a 
subset of the more general preceding undergraduate study, 
but not how large a one. 


For example, 1-23, represents Honours Arts for. the 
undergraduate level. Humanities at the graduate level 
is represented by the remaining row entries. Undoubtedly 
the composition of this course is mainly from Honours 
Arts. But further, this undergraduate program generates 
the greatest part of Psychology, Geography, Pubiie 
Administration, and Residual Social Sciences graduate 
level courses. (This inability to clearly identify 
uniquely these graduate disciplines with undergraduate 
ones, means the usual across-the-row implied flow 

cannot be maintained for this sector of 9 rows.) 


It is not-obvious»why one would require a separate. row 

for the nursing courses, - that offered by universities, 
that offered by the CAAT's, and that offered by nursing 
schools, - when it has been said that the enrolments are 
entered if £NVS matrix eror’ €a4on institution» Clearly gue 
there were one record allowed for any one course-type, 
regardless of what type of Post-Secondary Institution 

was ceiving Lt, whites would do hecause the insta tution would 
be known by Dts number. 


However, for each enrolment by program and level, there 
correspond certain other cost items given by program 

end Levels. -— student reese formula weLrehnis, academic 
expenses, pass-fail rates. In phase 1, these are invariable 
Wren Pespect vo UNStit tuts on. Un the other nend ve thieves 
vary with respect to similar training from the different 
institution types. -To facilitate an easy correspondance 
bovwecn CROCK) Hands sayserees (1s for this frases 
version of the model, PR@G was expanded as shown so I & J 
would pe wi dentical in all’cases. “An obvious: consequenee 


of this structure is that for all these further items' 
matrices, there should be an entry in it at every cell 
corresponding to cells in PR@G containing an enrolment 
figure. 


Greater efficiency in the model structure could be 
achieved by overlaying for a later phase of this project. # 
The bounded area in the preceding diagram showing the 
organization of PR@G is a presently unutilized portion 
of the fale. Tigitiy. structuned..~PROGaprobpab byameed 
no longer<than. 23°x 17 for=the *present, post-secondary 
situation. ( Besides using much -less core siopage wen 
improved computational efficiency would result from 
this change. This would naturally require more sophisticag 
programming. 


Notes 


These concern how many of the final figures for the 
enrolment input were calculated. 


For the universities, our data source was DUA‘s UVA—3 
forms.'-3 A two-term scholastic year was assumed because 
it is currently most prevalent. Other institutional 
arrangements require conversion to this standard base. 


Some institutions presently operate on a trimester 
system. Their enrolments were converted to determine an 
8-month standard enrolment by the following formula: 

1/2 (fall-term + winter-term + spring-term) enrolments. 
Guelph and Waterloo are two universities using such a 
three-term system as is. Ryerson, among. the -CANT 2 yaaer 
the other universities, normally a December enrolment 
figure for the entire year was taken. 


Police College offers various courses of different duration 
Assuming a 32-week teaching year, the number of student-yea 
equivalents was calcualted for the instruction received 

at that institution, and,entered as its -enrolmene. 


The undergraduate enrolments at the universities are 

given for each year for full-time students. At the 
graduate: level, levels only, can be. distinguished=== hese 
levels do not necessarily correspond to any fixed period 
of successful study. A Master's candidate may petain «sucm 
status from 8 months to a possible 5 years. Some assumptio 
of a median or mean value must be made concerning occupatio 
time, iitea-vraduate level’. 


Since the various graduate levels are not structured to 
coincide with study periods, the approach to this area 
may be more likely to change for further phases. 


tee 


Enrolments haven't been received for either Forest 
Deen weak sa COG OF (ime Colecess OC OlA, /OrEers va 
number of ‘courses. 


Regarding each of the Ryerson courses, enrolments 
have been distributed among 3 years assuming a 10% 
differential among enrolments in each course as one 
progresses through it. 


For -the 3-month Dairy Short course offered at. certain 

Agricultural Colleges, its enrolment was converted to 

an 8-month standard year equivalent by taking on-third 
the venrodment. 


A final warning is in order. Because the study year 

of Nursing Schools does not span the 1968-1969 fiscal 
year, the nursing enrolments are unreliable to the 
following extent. Only 1968 calendar year enrolments 
were given to us. The financial expenditures 
corresponding to each institution relate to a 1968-1969 
fiscal year. So the identification o2 educational 
expenditure with the enrolment loads cannot be ascribed 
with too much certainty. The project results must be 
scrutinized accordingly to determine what allowances 
Should be made for this. 


MS tar as «the full-tame equivalent ts-concerned, the 
following principles (F-7) for part-time students have 
been) adopted: 


J = 8 Part-time undergraduate students (including 
extramural students) working towards a 
Baccalaureate degreé' —- be taken on a full-course 
PoC MecMatol Damrese ry ded py os imsand ¢the. full} 
time equivalent counted in the appropriate 
Unde ne Pada ehieatew omy. 


J = 13 Part-time graduate students (doing course work) 


616 - to be taken on a full-course registration 
basis divided by five and the full-time equivalent 
counted in the appropriate graduate category- 


J = 14 Part-time graduate students (actively doing . 


dissertation under continuing supervision) - 
be assigned a weight of one. 


The appropriate werehts ((s166 for = 83 ..2 for Js 13316) 
were applied internally in the programming. See TABLE B-9 
(p.B-48) 


Ea Reporr. of the Miierem om Univens: ty Attain s: os Ontario 
POG P-NO68 pe v2): 40n Gar iey Department ..of University Affairs 
Toronto, 1968. 


RALE °GH?)< values: 


RATES CED - Government Operating Grant 
RATE G2) a Gifts ‘fors0perating -Purpeses 
RADE Wo) - Student Fees 

RATE (4) - Student Academic Equipment 
RATE 3C5) Anan SE oa ea 

RATE C6) =~" /01S. A aa Loans -BxXpendu lures 


Interest paid by the government 
(on behalf of students) was 
6.5%. nas ticure. was taken 
from the actual rate charged 

in. 1968 to the students. 


RATE (7) - Ontario Graduate Fellowship 

RATE? 08) = Gitte sform-Student <FineiGi ateaad 

RATE (9) : Institution Student Awards 

RATE -Gl00)2 4-1 DirectSiudene Awards 

RATE (C11 )20 = cine tistutional- Net -Expend: tunes 

RATE: (12) 3 sGovernment Caprtalk Grants | 
RATE (1 3)) (05, 20 UnCsAaCs, Pinancune 100mm 
RATE (14) - Mortgage Financing 1.000 
RATE (15) “= OthereFinaneing xect ds OG 
RATE C16 )°% =e Campaten and Capital Gitts 1.0 G@ 
RATE WCET)". “= Deprecia trom 0. 05a 


The depreciation rate has been 
setitat: Sitio OMe Ne wbaSl S:.0e 
buildings and equipment portions 
Ot? hence tal Docks val ver or, 
capital assets of universities 
and CAAT Ss). inorder toehavVemiams 
pate only applicable to CATE (17) 


RATE (18) - Repayment to 0.U.C.A.C. 1.000 
RATE: (9): s5=)  Othep-Repayment 1.000 
RATE (21) (= vReftund=of Sales -lax 0.040 


The rate of 4% was obtained in 
one of the financial statements 


-< 


RATE 


RATE 


RATE 


RATE 


RALE 


RATE 


(22) 
G23) 
(24) 


C255) 


(26) 
O21) 
(28) 
C298) 
Osha) 
Got) 


C32) 


(33) 


(34) 


Government Operating Grants Oe 
Government Capital Grants 0. 
Gifts Q% 
Loss-sor- TaxvonGafts G3 


For illustrative purposes, a rate 
of 10% was utilized. This rate 
seems somewhat low as most people 
giving pr rts\ to; the institution 
would probably be post-secondary 
graduates or ina fairly affluent 
tax brackets.» If one made the 
assumption that people in income 
brackets between $5K and $15K were 
making contributions, then the tax 
rates would more realistically be 
about 9.7% to 15.5%. The average 
tax rate for people earning $25,000 
and over is 30.15% and the overall 
average for Canada is 12.1% (all 
figures are taxes on gross 

earnings after deductions have been 
considered). So a realistic range 
would be 10% to 30% with a default 
EO pel Zot 


O.S.A.P. Grants € Fellowships he 
O.S.A.P. Loans Expenditures 0. 
Direct Student Awards ‘hs 
Loss “of Tax, on‘ Awards Os: 
Student Fees Oi. 
Student Academic Equipment Or 


Loss of .Tax on Student: Expenditures, 0. 


Reasoning see RATE (34) 


Foregone Student Annual Earnings 13 


LOss+ OL Taxon obudent 


Foregone Earnings. De 


If one makes the assumption that 
students would earn between 

She and «oo, oto «as. andicated 

by the foregone earnings (FRGO(I,J) ) 
the applicable tax rates would be 
betweeni2s.3o2and> 25.165, -0ur example 
OfimlOStisuws thins ches mangerbut iis 
probably somewhat high as it assumes 
that the average post-secondary 


000 


100 


student would earn about $5,000 
RATE C35) > = -ains titutional Employed Capital 0.070 


RATE (36) /s") Loss torivorporatioen wax 0.508 
A vate of 50% was assumed as 
the standard corporation tax. 
The. range would probably be 
between 28% and 52% 


RATE: O37)4% = JhosssOoferroper ty. vax 0.020, 
Aa 22a ve. Nas, DCS] Utd Ie Zeeman 
thie Inecance.bute-this 
cannot be considered as other 
than a Suess. On sour parc. 


The wpates, Set-at 41..:000- tamdicate®* that. theventive 
amount: of the CATE: CH) te, £6 bevtransterred. amo 
the-Trial. Balance’ 


Opportunity Rates 


A “soeial rate of discount” has been applied tos the 
following opportunity costs: Government Operating Gran) 
Government Capital Grant, OSAP Grant and Fellowships, 
OSAP Loans Expenses, Institutional Employed Capital. ~ 


| 
| 
| 


The rate used i8°7%. °“The peason this wate hasebeen 
used is that it approximated the government bond 
rate in 1968. The government bond rate did in fact | 


win out over any other choice of rate, as it was decides 
that any ideal alternative would have been practically | 
unquantifiable. The reasoning for this conelusion is 
as follows: 


One way of defining.the cost of capital forearm 
private industry is "that minimum rate of return which 
any investment project must earn in order to be ) 
allocated the funds it requires. “Although thas aieways 
seems an odd way to conceptualize something which is a 
cost, it should be clear from such a definition that we 
are not ‘talking about an ‘out-of-pocket cost, Pather Thee 
next best use of committed funds. This minimum requirec 
return 1s, of course, at least equal to the outset 
pocket cost or market price paid for those funds when 
raised. 


On the other hand, it is imperative that one think of 
the ‘cost of: capital as an opportunity cost -- whether 
it be for the private firm or for the public agency. 

In the case of the corporation, the opportunity rate . 
that should be sought, is the one that leaves the stock 
holders at least as well off as they would have been 
with their funds in a best outside use. Accordingly, 


the public agency should consider the alternate rates 
of return that could be realized in the various sectors 
from which they exact their tax or borrowed dollars. 


The cost. of, ‘capital to a government should be used in 
the same way and for the same reasons as the corporate 
manager employs it to evaluate proposed investment. 
Moreover, determining the required rate of return on 
the government. project is-no. tess, difficult than 
figuping out the firm's capital ‘cost. .The- problems 
involved are considerably different, however. 


ENE SiLD jc, Of COG Of Capital’ 1 Supeniapserthe mos t 
overworked problem in corporate. finance. It is 

GLet2. cil. tof nd Wa, cow author wwhouwhestnot: wie then 
up..his. discourse, on theconcept....Clearly jd is an 
important problem however, and it begs solution. The 
difference between an accurate and a slightly inaccurate 
estimate of, thet eos t..ot. capital. af) Used: tor discount, 

can commit an entire investment program to disaster. 


i Seems strange,  bhers teres theta dnerceues so. very 

little written on the cost of capital +- its determination, 
and.its, role: in public investment, programs. This situation 
is changing today, however. With the advent of program 
budgeting for public agencies, a great deal more 
attention,is’ béing paid. to, cost-effective planning. -In 
that a proper discount rate is imperative to a benefit 

cost analysis, be it in financial or in broader socio- 
economic terms, there will be more literature dealing 

With the guestron of: how thes cost lor, capital should De 
calculated for a government project, or, for that matter, 
for any existing committed user of government funds. 


The classic rate employed to evaluate public projects, 
has been the interest rate on government debt. The 
Logicras. of courses stheat: Chis-7i5 “bhencost.of’ raising 
funds ,to.~the -covernment.. Ror ‘twoyreasons ,2however , 
such a prevailing interest rate is léss than ideal. as 

a. cost of capital as we defined it above: 1) as 
QULRIA~polints cut <the.government “bond-mate does. not 
contain within it an allowance for the riskiness of the 
particular project" E-53, 2). curpent sdebterate in 
no way represents the social cost of capital committed 
to-‘a project... "A ‘more accurate measure of the’ social 
cost--is the marginal productivity of capital in the 
selororm 1 nom winch ie sus witherawm ys ve 5S... sin other 
words,. just. as in the private.firm, the required yield 
must be, that rate of return on alternate uses of funds 
foregone in favour of the project or user analysed. In 
the case of a firm, 1t isthe shareholders opportunities 
AnaMnIteresne that must belconsidered: . im, -the public 
Gase. lt Us ythe tax, payers. andxztenders.. 


eee S—owrrr aaa 
F-53. Quirin, G.C.; The Capital Expenditure “Decision, p.150 Irwin 
Pie. . bOPOn bO,at LO G7. 


If one were to attempt to arrive at the ideal social 
discount rate, or cost of capital, not only would 
one find it a frustrating endeavour but the results 
would undoubtedly be imperfect. First, it is necessary 
to consider the source from which the. funds to be used 
by the government (and subsequently invested in the 
university) would in fact be drawn. ~ It can be assumed 
that the government would be using either tax funds or 
borrowed funds. If the assumption were made that the 
university oriented funds were to come solely from tax 
revenues it would be necessary to identify the sectors 
from which the funds would be drawn, that is, an | 
| 


examination of the tax structure to see which portions 
of revenue are derived from specific taxes. ‘By looking 
at the alternate-uses of those tax funds (i.e. the 
private opportunity rates of return in each sector) an 
average marginal cost of the total funds could be 
constructed. In arriving at an average cost, the margin 
cost of funds in each sector would be weighted according 
to its percentage contribution to the total fund. 


i 
| 
| 


Although most writers who have cared to write on the | 
subject have discredited the above means for calculating 
a public cost of capital,, the respected’ Professor | 
Eckstean holds: tot) as- the only * theoretLlLealaecurare 
method. Quirin summarizes the major objection very | 
simply, as follows: "...not enough is known about tax @ 
incidents to make possible any degree of precision in 
the estimates of weights" (E-53). Quirin imparts as wel® 
a compelling thought. If a project is to be financed by 
tax revenues, the best alternative to use as the cost | 
of capital,would “be the marginal rate of ‘neturme oe rie 
most..productive sector. “Asthe says," ".. they tas cee 
the portion of the funds are derived from a sector in 
which they are relatively unproductive, is not sufficient 
justification “for utilizing’ them to -carry siigntiyebe Cos 
projects while there are more worthwhile uses for the ful 
available" E-53. What he says is certainly in line will 
the opportunity ‘cost. concept but it: is hardly pracutcam 
It: would. seem indéed difficult to justify anyepubire 
project or any use of government funds if the required 
return was the same as that in the nation's most 
profitable industry or region. 


If one were to consider that an entity such as a univers: 
was financed totally and indirectly by borrowed funds, 
again it would not be realistic to apply the interest ra 
on government debt. From an opportunity cost standpoint. 
it would be immensely fairer to examine the capital marke 
and attempt to gather the following information: 


E-53 


Ibid. 


1) Assuming that there are constraints on the amount 
of debt funds available in the economy, who (i.e. 
which sectors of the domestic market) had to forego 
funds in their own borrowing program as a result of 
the government bond issue? 


2) What is the marginal opportunity rate of return in 
Cle se CLO, 


The problem with the use of weighted tax payers! cost 

and the opportunity cost to indirect lenders is that 

both approaches must be predictated on accurate tax 

and economic data, and an established system of 
cOollecting.suchi data on -a continuing basis. ~“Unfortunateiy< 
data of the precision that would be required are just 

not available. 


One is left therefore, in the rather weak but practical 
position of suggesting the use of the 1968 government 
bond rate —-9./42) Another qjustitirveation for*./7% might 
be that-2t 1s thevaftertax-rate for a sector or’ firm 
exhibiting a 14.6 return on investment before taxes. 
In that this is a reasonably high rate of return we 
would hesitate to suggest that 7% be used as a minimum 
rate. The following table which contains information 
on service industries tends to reinforce our feeling 
that 6 1S Netra In mMertsOndDisy el OWwnds Pane cats) Was Feet 
ite Ber ot. 


SE LECLEDe CORPORATE (RATTOS 
TABLE B=6 


Industry % Return on 


Invested Capital 


Air Transport 
Water Transport 
Railways 

1ruck = Transport 
Pipeline 
Telephones 
Eleetric Power 
Gas Distribution 


=) Cn CR CONGO GS) Seco 
COO) OC) NON == NO 6 


Total Transportation 
Tort al aUtixatires 
Total, Communication 


Source: \F-2/s elected (Corporate Ratios Based on 


avacTones tablet Les 1om thesvear 1964"; 
Commercial Letter, Canadian Imperial Bank 
of Commerce, May 1967. 


PIME CL) 
The student, by his attendance in a post-secondary 
institution foregoes, “earnings: .‘that-15 ,.1f2a studeme 
spends 30 weeks at school when he might otherwise be 
working, he is giving up 30 weeks of income. 


The approach taken here is that all opportunity costs 
are relative to the earnings of the high school graduate 
who chose not to enter into Post-Secondary Education. 
For the graduate student, this perhaps is unrealistic. 
His control group might well be argued to be the cohort | 
of employees with whom he shared his undergraduate 
training..-As “this phase of..the study.was, lima sedate 
M= 33. there. “isi nolprob lems, [tas strongly. advocated. 
however, that this approach should be the operational 
one when a more complete set of data is used. 


| 


TIME (1) - a portion of earnings foregone is constructem 
as tollows:: | 


Assume an average work week of 40 hours for 50 weeks 


per year; i.e.,. assume a 2000 hour work period per yearg 
Further assume that the student. can only work for va | 
portion of his summer vacation. The fraction chosen 
is*up to -the: analyst... Its walue, should: reflec mages 
degree of oversupply in the labour market due to the 
large int lux sofastudents into. ThesLabour Popecen aaa. 
should, as well, reflect the current econ®mic cendetioms 
If all courses are assumed to run for an average of 

30 weeks, that only 50% of the summer vacation is spent 


| 
| 
NOE aroworikm.ecciTen | 
i BO sete bO ex a OO ar es sake 
OME wGID) = Py ee 


The final computakion is to add 80% of the ‘thigh school 
graduate's (of age }) earnings to the cost of the Post= 
Secondary student (of age 3). “It should: be stareae tia 
although certain training, such as architecture Yends 
itself to part-time jobs (draftsmen in the case or 
architects) these jobs are over and above the 40 hour 
school week and hence are not included. A further 
refinement, not introduced in this phase, is to discover 
how sensitive the probability of graduating is to workin 
part-time while at school. 


In this fashion, the opportunity cost of Pos t=soeconcar 
Education could be lowered if one were to find that for 
certain courses, and for certain students, the entire 

40 hours need not be taken up by school work. That th 
is the case is: fully expected. 


igh tt , 


n 0% ceo: "100% 


‘ Ds (80% x x20 
REO, Vitae! 
Be Gitets 0 <x oie ak x equal to the EVACTLON of the i 
summer spent TLOtwel u WOES, : ! ot 


~ A 


B.2 “Costing: of \Programsivand Degrees. per Student 


There are three tables presenting the results of re- 
distribution of the Trial Balance allocations and receipts 
INST(H,U) & SOCI(H,U) into particular programs (I) and 
academic years (J), through temporary cost matrices . 
PEMPCH , edi 


B24 SDerans-trons 


Intermediate Results (1): 
~ get up cost matrices. TEMP(H,I,J) - 


TE H ay Oe 12 Wo, 15d 6 Lh 8, Odo ae 
35,36,37 Tas ie 
TEMP(H,1,0) = CATE(H) * RATE(H) * PROG(I,J) * 
FMWT (I, s)/ E55 PROG(I,J) * FMWT(I,J)] 
ina 


TEN, S38 380532 
TEMP(H, 1,0) = CATE(H) * RATE(H) * PROG(I,J) 
* FEES(I.J)/LZE PROGC(I,J3) * FMWT(I,J)] 

IJ 


ar 


cL Ceti syet oe: 
TEMPCH 2, 0 CATECH) ~* RATE CH)3*% PROGCI J) * 
* EQIP(T, 5)/LEE PROGCD ALD? A EOLR GLy dl 

IJ 


TE ht S506 26.27 
TEMP CH syd) sa CATH CHIa% RATE (Hes EROGCL 21) 
* LOAN(I)/[ZEZ PROG(I,J) * LOAN(T) 

Thy 


hie Hoste J ely jer eel ok Coke Wace BA ANS eS 
TEMP(H,1,J) CATE(H) z RATECH) % PROG(T, J) #* 
ws See Coe PROC Gigi set pbs) 


1nd y Ccmapetene Heirs ue PoE) Ste, 
TEMP CHL. T) CATECH) * RATECH) * PROG(I,J)/ 
pe? PROG(I, 5) 

IJ 


Lif eHses soot 

TEMP(H, lsd). = -CATHCH)# RATE Ci) *) PROG CI die 
SORRGUGCH Sy), co er 

LS ROCCE Aye ERO OGL od) ee ELE Chr 


Intermediate Results (2): 
- select and deposit appropriate costs - 


TINCC Pa) 2a REMP CH. Ta) si TEMP. (HeLa) 
Hee sAiglIeke, 105 35° vba a 6330 


TEOC UU) J=nTe TEMP GA. T.d) SSC TEMPCHA as i) 
cs ais HINGE Tih KO Le H = 18 
PUIORI 3. OSS OG 
27 DG S263 3G, 
Ba: 
TSTC( TI) =. TEMPCHe cl) —- IS 'REMP (HATS) 
Here ei ogy ares Hea 52647295 208 
oor well, 
TECC(Is) 5 SLEMP CH toal,) =A OT RMP CH ST dS) 
Heit ABP aelti be Hea 19 205299 


EG oon? 8 
SOC Clit SCOCCi dS ere leCL dos Rr ECe Chas) 


LINCC isd = SLOTAG INSTITUTIONS COST 

TGOC CY J) =S TOTAL GOVERNMENT Cost 

FOLCClGd 5s! -TOTALYS TUDENTHACOST 

RECCC Ie eT OLAESCOSTAOR VS LEE RESTEOP Se LHe -ECONGMY 
EOOCCI oI) ==] TOTAD SOC TERALSGOST 


Outpace 


(1) Institutional Cost per Student, Program € Ac. Year 


YEAR(I,J) - ADVERAGE INSTITUTIONAL COST 


is the average cost incurred by the institution per 
one student enrolled in a particular program (I) and 
academic year(J) 


YEAR Uh Wi) b= sie G Clad PROG Glas) 
(2) > Societal Cost, per Student, Program §)Ac.. Year 


YEAS Ci, J) o- AVERAGE SOCTETALS COST 


is the average cost incurred by the society (through 
its sectors) per one student enrolled in a particular 
program (I) and academic year(J) 


YEAS GCL) ssi SOCCIL I) /PROGCI Sa) 


(3) «Estimated Institutional: Costof sa. Desree 


DEGR CI do BSTIMATED! COSE OP GA DEGRERGRER PROGKAE 


isthe sum -of average anstitutional costs YEARCE Jie 
regarding the appropriate length of program(J) and 
adjusted: by pass) mates “PASS ‘\CPj,d)5 1.65 per one 
student graduated from the program (I). 


DEGR (IA), Soh INC Cisco APROGCCIGT 7 PAS SG) 
J J 


BUD Aint Input, Varies 


CATE(H) -- EXPENDITURE CATEGORY (see p. B-5) 
POPP CL, J+ ‘ACADEMIC, EOUIPMENT .COeT =(see"p.b— 1 Go 
PEER CL) — PROPORTION OF TOTAL FELLOWSHIPS THAT 


EACH PROGRAM RECEIVES 

PREESC Ld) +> sPORDEMIGS Tait 

FRGO(I,J) - FOREGONE STUDENT ANNUAL EARNINGS (see p. B-21) 

FMWI( I,J) - FORMULA FINANCING WEIGHT D.U.A. 

LOAN (T) — PROPORTION OF TOTAL .LOAN EXPENDITURES 
REIMBURSED IN FAVOUR OF EACH PROGRAM 

PASS (1,0) “+, TRANST TION RATE BETWEEN JAC.- YEARS 

PROG(I,J) - PROGRAM ENROLMENT (see p. B-26) 


RATE(H) -— RATE APPLIED TO EXPENDITURES (see p. B-26) 
TIME(I) - PERCENTAGE OF FOREGONE EARNINGS (see p. B-35) 
FEES(1I,J) 


For this phase of the study, standard fees have 
been established for each of the program classifications. 
The actual figures used. are listed in -the accompanies 
Table B-/7. 


Aedary bith Gal) 
This 2s: thet vector of ine trtute onal te pecs tim 
values. See CATE(7) P. C-24. 


Daher v4 
Bat +5 eh ty sm3* 


ACADEMPC. FEES 


TABLE B-7 
BE ER 
475 )475 475/475 1475 - Pies 3s 4.00, 133/400 
650/650 }650/650:650| - |1133|133|400 | ef 133)400 
ugo/480/480/4801480) - |247/2471495 | 60/133! 400 
655/655 /655/655|/655| - |133]133\400 60/133; 400| 
S45} 545 {545/545 (545) - |133/133]400 / 60/133) 400 
480/480 480/480 /480) - (133 133]400, 60/133) 400 
505/505/505|505(505| - |133,133|400 ' 60|133/ 400 
W75/475 |475 |475 |475) — |133,133|}400) - | 60/133; 400) - 
485/485 (485/485 )485| - |133,133|400; - | 60/133) 400) - 
485)485/485/485 1485, - | 245 245/495}; - | 60/133/400) - 
490/490 490 490/490 S331 133 |hOO = 16011 334 Ody ae 
460) 4601460 (460 )460! ~ |133)133]400) - §+ 60/133) 400\;— 
675 675 1675 675 (678| — 11331133 |u00|--*|- 60/193; 4001 2 
490/490 /490 1490 |490| - |133'133]}400' - | 60/133)400) - 
465) 465 465/465 (465) - |157/157/470, - | 60/133; 400) - | 
490/490 1490 ;490 490} - {133'133|/400' - | 60/133;}400| - 
490 490 :490 |490 490! - |133.133]400, - | 60/133) 400] - 
490 490 490 }490 |490_ 419-95) 1995 13754 H+ 60) 233 aoe 
4801480 '480,480j480' - |200,200/400) - | 60}133;400; - 
U75 1/475 475 475 |475 | - }133'133]400; - | 60)133,400) - 
4OO}400!400 400 1400! - |200:200]600, - | 60/133)400; - 
480}480 1480 1480 1480. - |133 133/400 - | 60/133/400) - 
480/480 480 j480|480  - |133, (133/400 - | 60/133)400 - 
485/485 (485 1485 485, - |133,133}/400. - | 60/133/400) - 
485 485 1485 /HS5 485) - |133/133}400: - | 60)133)400) - 
4901490 490 ;490 490} - |125,125|/375 - | 60)133}400) - 
ap bite bo as - | - |337:337|6751 - | 60/133) 400] - 
550|650 [650/650 [650 ai E3309 8814000"—) 11 6OjiIS3) too = 
StS pen et 19598 OE 7.6. 05) =i GOs aa anele meee 
Se Rees Ue laee aa bOo | “60 PL 38 eceeiege 
Raha ar nol et Reet ia iu Viw ie eee Geek Goo 
UE tei |pht ce She ea oe gs vi PU eg 
is Fain tg UI A ee el et a MM RRO Ss: 
Ses eee Wer eat oe ees ae tac eile tee eee 


Pe eowaey = 


Bebo Vl J) 


TABLE B-7 (Cont'd 


SEBBSRoRB OR cee: 


Sources: F-3 = lnstreutronal Enrolment Report, UA-3 > De beer, 
Ontario Department of University Affairs, Toronto 


F-10 Horizons, A guide to educational opportunities in 
Ontario for 1968-69 beyond the secondary school 
level, Ontario Department of University Affairs, 
LOP ON EO go oO ox 


HHwWRPPENNNEH PE 


N 


HPO MNE DR 


HOP HP EP POOOO OO HPORPNNHHP PRN RPE H 


NO 


Pe ae ee 


PNOPPRPEPOPRPENNN-EE 


oe ee SS 


NO 


NO 


HPOHPP PHP WHPHEENNNWHEHEHENNNEHNWEHENN 


~ FORMULA FINANCING WEIGHTS 


PS PEP Po HEP SSNSPPPSSSESSP SS 
PROP PEPE OHPEEPNNNWHEHENNNENWHENN 
(=) 
(=) 
PS EP PPS HPP SS SSP EPSSSTDSE DS 
S 
(=) 


PRP PP OPEN NS eo MeN Ee 
Oo 
(ep) 


NO 

NO 

NO 

SS) 

iS 

ie) 

(=) (=) 

S (em) 

PREP HEEB E HEEB HP RPP BP ERP PRP RPRPRPHRPRPRPRPHEPEH 

(=) 
($9) 


——— 


SUED FoF OPE ESOS EE FF OnNFEFOFEDES 


SS SE BE SS DD PDD DDE DEE 


TABLE B-8 


ee 


Cop MOP IN OP NK OPIN Op ELOP Ope PIN Op NOP MOP) KOPN OP MOP ELD MOP TOP MOP NOP) OP ik OPM OPN OP OPO) MOP OP @P MOP (Op) 
ie CPN Dae ) ae, Ose 10 Of 90 Oe Os Ou, NS 8-2 OE SO Ae Bre Ed 1S C5. 1e are 6. e >. @ 
O 
@ 


o>” Oy. 6. . “4e. Sie Cie? Lye ee ee Cee We a ve oe Se a | CO CP C8 enw (Rae ey VO" +> F BAe Oe Le Cie By 
(2) 
SS 


FMWT(1I,J) 


(Cont 'd)- TABLE*B=-6 


Sources: F-7 "A Formula for Operating Grants", Report of the Minister of | 
| University Affairs, Ontario Dept. of University Affairs, | 
BOY ONL On sel OO Daren 
F-1l "Proposed Operating Grant Formula", Memorandum of the 
Ontario Department of Education to CAAT's and Ryerson 
Politéechnieal [netatute, Toronto, November 6) ways 


FMWT (I,J) 


Some factors are required for application to the 
relevant program enrolments in the segments of the 
project where institutional cost is distributed among 
the various programs offered by each institution. Ideally, 
these weights would represent the comparative usage 
of institutional resources originating from each program 
and year. By incorporating such resource-use indices 
into the model, distributional effects with respect to 
costing for varying program mixes can be considered. 


For the universities, formula weights as used by 
DUA have been used. For the CAAT's, weights developed 
by DE. These weights have been established as an 


i aie te rigs. 


objective meatis, of distpLibution educational ‘aid to 
the institutions and were inténded, in an approximate 
fashion, to mirror the relative cost structure among 


programs. © Reséarch is currently being carriéd on 
regarding unit costs at the university level by AUCC, 
CAUBO, and CAUT. When, these results are available 


Detter Gagures, can perhaps. be’ used, 


For the universities, these are the "formulartees” 
ds used. by DUA appearing on. their UA-3" form. @ for 
ener Ww Nerul orandara. ol 50 vanivell Lunt On d | otmewimers 
pec used. . Consul tatron with oRGo people “working. om 
CAAT's projects provided ball-park values for the 
special CAAT's programs, while the DUA publication 
HoPizonsi,—-1 0) 46. the sOUupce Of remaining datas 


The fee. actually charged is known to > vary among 
the “ds trerent institut tons of "the sane <Lassy and ahas 
is a refinement which can readily be introduced in a 
TuLuiro phase. The speciiic Tees that ‘cache inst 1iibeeg 
sets for its programs lend itself to experiments re- 
garding the effects of differential user charges. 


Presently, flees varyvonly by Level of anstruct ion 
between undergraduate and graduate education. 


Notes: - the standard Architecture (02UG) fee was 
inputed to the Landscape Architecture 
program (27UG) 

- likewise the standard Technology Course 
(32 Diploma only) fee was inputed to the 
Nursing Technology (28 Diploma only) program. 


LOAN (T) 


This Le the wvector: Of; program specuiic values ai. 
fore at eee boa for Tad Lbs.) Sees CATE CS ap Coane 


PASS (1,70) 


One important group of factors involved in this 
study are the pass-fail rates for the various forms 
of Post-secondary Education, as they determine the 
cost to produce a graduate from the various programs. 


Unfortunately, information on pass-fail rates is 
Sadie wdacking. watts 1s) needed- by «program. and, level Te 
PenUseiul opine type oOr analysis tnat ts udesumed: 
Accordingly, values have been determined to facilitate 
Snaivete corel scpmese of the study wk number ved. 
methods have been used to determine these figures, but 
because the data as.not yet inifinal.reliable shape 
from the point of view of being perfectly accurate, 
no inter-institutional performance comparisons based 
upon it should be made. 


ee en Ee ee ee 


Report of the Committee on University Affairs 1963- 
1969 (p.27), Ontario Department of University Arfairsy 
ers stoumot mies y eels 


Where possible, actual values of pass-fail rates 
are used, and this 1s thes case. win phe teachers' 
colleges and nursing schools. When actual figures 
were nok available, sample survey results were eee 
ferred to. One further method yielded results. 


Often at an institution, the.enrolment in a program 
at successive levels remained fairly constant over the 
years. When this was the case, the decrease in program 
size from year-to-year was associated with a failure 
rate... In this-way, pass rates for a number of specific 
courses were. amputed. . This is referred to as 7tlie 
comparative cohort method. 


To carry out this, procedure,, certain aggregation 
was done where large-scale transferals were known to 
éxist.: but not the ts ize. of Them... Uli Ss 1s tie yeaa 
passing from lst year to 2nd in both Arts and Science, 
as well as going from 3rd to 4th. First year is common; 
the break-out from it into the honours and general 
stream varies greatly. Further, there are important 
but unquantified shifts each year between them. Ac- 
cordingly, we have an average pass-fail rate for each 
of the two aggregated courses. 


Methods of Determination of PASS rates: 


UNLVER SIT DE oe 


Values for pass rates were determined for the Univer sas 
ties in 3 ways: 


(i) using the cohort comparison method upon 
1968-1969 enrolment data. 
(ii) from sample survey sources | 


F=23 Fleming, -WeG.: “CHharacteris eresmaae 
Achievement of Students in Ontario 
Universities, Report #11", Atkinson 
Study -of Utilizatron: of Student eae. 
SOURCE Sheil som eareeOron LO. (values 


appear underlined) 


E-118 Registrar's Report 1967-1968, McMaster 
University, 1969 (values appear en- 


circled) 
Cita) conparing “star courses 


Assumptions: 


(i)*- In* general, ‘third: year pass rate is assumed 
IO eee hse Ore 


(ii) ‘When rates for a program are taken at discretion 
as-thevsame vas those £rom Sanother ans ti tution, 

tution's name is given - generally one 

same grouping is used, but sometimes 

on from, the same»= grouping is not possible, 


the insti 
from the 

a-selecti 
(nor even 


any selection). 


UNIVERSTIY= GROUPINGS: ACCORDING TO>THETR MATURITY 


MATURE, 
DEVELOPED 


CARLETON 
| McMASTER 

OTTAWA 

QUEEN'S 

ie. Curtord 

UN. of WATERLO 


UN: Pot] WESTERN 
ONTARIO 


SOURCE aC tre 
(Cake 
Circe) 
Casa) 
(iv) 


COLLEGES? OR APPUPED ARIS AND TECENOLOGY 


SRG experience 


DEVELOPING 
CR dedited al 
WATERLOO LUTHERAN 
WINDSOR 
YORK 
O 
ige eee 


EMERGENT 


BROCK 
LAKEHEAD 
LAURENTIAN 
TRENT 


years the institution has been established 
variety of programs offered, especially 
presence of profeesional faculties 


SL Ze 


developed graduate school 


On JCAAT Ces prowec.e 


ES 


TEACHERS »COLLEG 


Theevarse thevares: ior. thermoset exact transitiom daca 
and the actual 1968-1969 pass-fail rates were used. 


NURSING SCHOOLS 


The figures used were derived from actual data pro- 
vided by the institutions. However, since the data 
are not from a study year consistent with 67-68 fin- 
ancial data, the rates may not be as ideal as if 
otherwise obtained. As well, there are obvious in- 
consistencies in the reporting. Accordingly, these 
values should be considered as questimates founded 
upon the available information. 


For phase two and on, we will want to study a number 
Cfimatters tenomed: Tor the first endeavour. 


(i) “institution-specific pass-fail (rates.by progean., 
especailly for the graduate area, untouched 
by ‘this :phase. 


(ii) program cross-overs, and their associated cost- 
effects. 


(iiiy thé withdrawal component to “failures” “and eae 
reasons.for-3t. 


(iv) geographic origin and destination of students, 
passing and failing. 


2S ARIE 


i aaa 


Pda. > EErCOLMe it 
This table shows the total enrolment by program (1) 
and grand total by institution (S) in terms of full-time 
equivalent.) Course: regustrations Cd J= 9513517) are not 
counted. 

Diora ibe belie Lone 


Gai are k vis ape 


Cio) a ROIs CIs) 


tl 
Ls 


PROGe ati t lk. uel be) 


ie Se set ee bee MT, Pa eee 


C72 e PROG CS) MOS aS ROCs GH G0) eta ay ie 


TJ 


Bae AL NDALe aWely web es 


Poco) - FULL-TIME EQUIVALENT (Internal variable) 
PROG(I,J) - PROGRAM ENROLMENT (See p. B-26) 
bone, Ga) 


PULL-TIME: EQUIVALENT WEIGHTS 
TA BE \B= 9 


Academic Year (J) 


Le OPN SG RE ey el bee ead & 1.000 


8 0.166 
eis AL PaeN 


Souncen: Fay Report of -the Minaster of 
University Affairs of Ontario 
The Boca 6 Rabo Mae 0 DUA 
TEOPOT GL Ors aie Ose 


B.4 > Costing of the Medical Programs 


A study of the costs of graduates in medicine must consist 
of two relatively separate tasks: 


Cie) 2 KGOSting "Ol Classroom teachings ana 
(2s Costing Or hospital. teaching. 


Only the second task remains to be described since the costs 
of classroom teaching are generated by the regular cost model 
and the tabhe "Institutional “Cost Perm Student... Proszrageard 
Academic Year" provides sufficient information (ste varreapre 
YEAR. Gind) < sseGtiGn= Baz). 


In order ‘to be absolutely consistent ‘with the general moder, 
the. information on hospital -teaching costs has “been produced 
in éxactly the same form = 26.) through the -Irtal Balance aaa 

the subsequent tables. 


For this reason we have established four "quasi" ins tLoiecena 
(or aggregates): 


GOL: (SCHOOTS. OF sMEDIECENE 

9024S CHOO LS2Or DENT TS iit 

903 SCHOOLS OF NURSING (University) 
904 SCHOOLS OF NURSING 


Thus we were able to generate four sets of tables, in the 
same fashion as for ail other institutions ,, prova dite 
information about expenditures incurred due to the hospital 
teaching. However, the trial balances (hospital teaching) 
have fewer cost categories CATE (H) than classroom. teaching 
tpial balances because this costang deals only withetne 
additional expenditures. Explicitly, the trial balances 
(Hospital teachime) Jconsist of CATE (ip, detinedaiam 

Hos le AL. 417.) 22,185.36, 37 (See TABLE 1B-105) pce eee 


[Seti Selle LMP eos weriny as Rent ys 
Entries: 


Trial Balance (Hospital Teaching) 


Tf HEly36537 
caTEL(H) * RATE(H) = INST(H,2) § GOVT(H,I) & SOCI(H,1) 


i 


Tf H £011 ,17,35 
CATE (H) * RATECH) 


TNS. CH 


Ties 22 
CATEL(H) *® RATE(H) 


GOVT CEesaae heer OC Toke ls) 
Intermediate Results: 


the procedures.leading tothe values of CATE*(H) 
are, described in section B.4.2 


Output: 
(1) Trial Balance (Hospital Téaching) 


ay? TINCT(T,J) -TLOLAD= INS PLPTUETONAL @CHOSPITAL) COS 
Aaa) 


gs TEOC (Lil) =2TOLTALY GOVERNMENT CHOSE EVAL), COCR 
Du. 


Peds TSOC-(I,J) = TOTAL SOC TETAL (HOSPITAL) COST 
IJ 


For formulae see B.1.1 p.B-2 
(2) -einstitutional Cost per Student, Program-and, AG. vedas 


YEART (I,J) ~ AVERAGE INSTITULIONAL- CHOSPTTAL) COST 

is the average cost’ incurred by all affiliated teaching 
hospitals, per one student enrolled in a particular 
program (I) and ac. year (J). 


(3) Societal Cost per Student, Program & Ac. Year 


YEAS (120) - AVERAGE SOCIETAL (HOSPITAL) COST 

is the average cost incurred by the society (through 
its sectors) per one student enrolled in a particular 
program (I) and academic year (J), regardless of the 
number of. contact hours. 


Ci “Estamated Hospital (Additional) Cost of aj Degree 


Peer Clay = EoLtMALTEDICOSE OF SA DEGREE. PER -PROGRKAM 

is the sum of average institutional costs YEAR(I,J), 
regarding the appropriate length of program (J) and 
acyiseted Dy pasourates- PASS CLE), sit3e }iper one "studens 
graduated from the program (I), regardless of the 
number of contact hours. 


(5) Enrolment 


PROG* (1) —~ PROGRAM ENROLMENT 
is the sum of all year partial enrolments 


(6) * Enrolment and Contact Hours 


TCNC(I,J) - TOTAL CONTACT CLASSROOM HOURS | 
is the product of enrolment and contact classroom 
hours 


TONC (it ds) = PROG CE.) CONC CE) 


TCNH(I,J) - TOTAL CONTACT HOSPITAL HOURS 
is the product of enrolment and contact hospital hours 


TONE Ley 4s PROCGL. doe eaCOnnCl ss) 
(JI An Serlursone ) cose 


CLIN(I,J) - INSTITUTIONAL CLASSROOM COST PERO Age 
this is a relevant portion of the sum of average 
institutional costs with regard to the product of 
enrolment and classroom contact hours. 


CLIN(I,J3) = [Z YEAR(I,J) * PROG(I,J)]/z TCNC(I,J) * 
J S; 
* [CONC(I,J) * PROG(I,J)] ]] 


VEOR(1 0.) =" CLASSROOM COST PER (STUDENT, PERM pales 

this is a relevant portion of the sum of average in- 
stitutional costs with regard to the classroom contact 
hours 


VECR CESS) == AChINCh Wo PROG ( Led) 


HOIN(I,J) - INSTITUTIONAL HOSPITAL COST PER YEAR 
this 1s a relevant portion of the sum of average 
institutional costs with regard to the product of 
enrolment and hospital contact hours 


de YEAR’ (1,d) * \PROGEIs J) 1/2 TCNNGE es 
J 


HOIN( I,J) 


J 
[CONT (CI) 0* PROGCI Uo 


a7, 
riod 


YEHR(I,J) - HOSPITAL COST PER STUDENT, PER YEAR 

this 1s a relevant portion of the sum of average 
institutional costs with regard to the hospital con- 
Traecteahours 


YEHR(I J) = HOINCIjd 7 PROG GE, ) 


TIUNG Eo INS LET UPIONAL TOTAL Cost PER YEAR 

is a sum of institutional classroom and hospital 
Costs 

IN Cy ey One yl Oe Cs Ur 


TSEHGL SJ) y= OPAL. GOST PER STUDENT... PER YEAR 
LS thessuimeoreGrassroom and hospital icosts 


DOGO oS Se ee ost Gls) 


COV Ve SoOerveta tl! Cost 


VECOC Pao = SOCTE TAR CRASSROOM COST “PER STUDENT. Paige 
YEnoOGind) = a SOCTR EAE HOsr hr Ab COST PBR STUDENT gd Eiki 
PSORGhgloce = OC ienG LOrAL COST. BER STUDENT. APE R a eres 
CESOCd 30). —<e SUbLE TG ChASS ROOM. COST Pik YEAR 

HOSUCE A) So SUCT ETAL OOS a TAT COST PER -CEAR 

TESS U2 se SUC eA Cray COs FER ay LAR 


The formulae are analogical to those as stated in the 
previous paragraph (7) 


(9) Degree Cost 


TBEGCT) =°TORAL DEGREE COSI 
Vectne sli O1 -Classnoom- and .hosputa. degree costs 


TDEG(I) = DEGR(I) + DEGR?(TI) 


B.4.2 - Input Variables 


CATE” (H) EXPEND hURE~ CATEGORY ~CHOSPITAL } 
CONC(I,J) - CLASSROOM CONTACT HOURS 
CONHCE,J) = HOSPITAL “CONTACT HOURS 

DELBCLS - INFLATION FACTOR (1.+ §) 
PROG(I,J) -— PROGRAM ENROLMENT (see p. B-36) 


RATE(CH) Se= RATE ORPPLLED@ TO EXPENDITURE. Csee p, B29) 


TRIAL -BALANCE-“CATEGORIES 
(HOSPITAL TEACHING) 


TApLEB=10 


CATE* (H) OUT-OF-POCKET COSTS 


1. Government Operating Grants 
iL. .instit.Netrexpendit bes 
17. Depreciation 


subtotals, == 
Surptusi (Deficit) Application 
BALANCE -- 


OPPORTUNERY -COStS 


22s. “Government -Operat sGrants 
35. 0 Instr Emp loved, Capital 
3635 RbOSS. Oth OmmOr Leo 

Sh OSS OVE POper byt Lax 


subtotals -- 
Supp lts wpe Pie Ty) sap pat oa ton 
BALANCE -- 


TOTALS 
BALANCE 


CATE* (1) GOVERNMENT OPERATING GRANTS 


Sources: “primary source: F-§ 

intermediate form: . F-72-26 
Allocation: SOVERNMEND 34 oO LEY 
RECELDL INSTI@UTTION 


These grants represent the reimbursement of 

the part of the teaching hospital current 
expenditures, attributable to the educational 
program as stated in the CAUBO Report (F-5 p.54). 
This expense is shared by the Department of 
Health and Department of University Affairs, 
roughly on the 50/50 basis (E-114). It has been 
assumed ~chat 


CATE* (1) = CATET (11) 


E-1ll4 Health Sciences Educatsonal Planning ana=budee tae Models, 
health Sciences Functional Planning Unit, p18, University 
of “Lovonto .7jey Ge. 


caTet (11) LNs CITUTITONAL NET EXPENDITURES 


CATE+ (17) 


Sources) primary source: F-5 
intermediate form: F-72-26 

Allocattron:: LNo LUT SON. 

Receipt: 


The total amount of the institutional expenditures 
contains only the items relevant to the educational 
Programs (Of the teaching hospital. 


Since the 1969 Annual Returns (F-5) state all 
expenditures as at December 31, 1969 while the 
CUtOrm dace .Or rhe study ts wlune.oU .kuod the pe 
was necessary to adjust the provided data for 
half a period - by means of multiplier 0.96225 - 
see DELT (1). 


For schoolssot- Medieimmne and Nursine Schools 
(non-university) the data were available 
immediately. 


BOrsochloole Ob Dentrstry and Schools. Of Numesmno 

the data had to be estimated on the basis of 
hospital contact hours. It has been assumed, 

that the cost of one contact hour for dentistry 
students and medicine students are equal and the 
eGsetioF an-undergradvuate .nursinge. student contact 
hour equals that of non-university nursing students. 


DEPRECIATION 


Sources: primary source: P18 oe Poe Pay 
intermediate: torm:* <P-/2-30//7 


Allocation CS DON, 
Receipt: ~ 


Ths is* an  TNTERNAL) transaction ‘of- the institution. 
They amount i.sSethe ump sumyot the book~values oF 
bud | @ings,.-equipment and -constructions an progress 
and creates a basis for depreciation charges. 


Depreciation is a process of allocation and 
represents the transformation of fixed assets 
WicOMtaniTe Tt TOLel=.WwOordss.1t dis tribpuLes tire 

cost of fixed assets over their estimated useful 
tite. For “our purposes’, “the buildings are assumed 
to have a 40 year life, equipment and a 5 year life. 


For more details see CATE (35), step (4). 


CATE” (22) 


SUBTOTALS 1 
These are actual expenditures which have already 
been paid or received by each sector of the 


economy and by. the anstitutien. 


SURRLUS CDBFICIT): APPLICATION 10: INST. FUNDS 


SOURCE: SUE AO TA esee. i 
Allocation: SURPLUS -~-CINSTLLUTLOND 
Receipes DEPAGEE -CLINS-EIETUT TOM) 


This: is;an INTERNAL ‘transaction of the inestieutiom 
A DEFICIT means that the difference between receipts 
and allocations was financed from other institutionam 
funds, i.e. from existing assets and other current 
income (miscellaneous, receipts from service to 
outside interest on capital funds, sales of capital @ 
assets ete.) (A SURPLUS contributes to these fundoueaee 
Particular notice should be given to the interpretatic 
of this deficit or surplus.. We emphasize that thesemm 
NET. RESULTS associated with the EDUCATIONAL PROCESS. || 
This means that a deficit can be compensated by othem 
incomes (specified above) which are considered as 

a, result of business activities .of the instvegewome 
but not necessarily part of the educational programs. 


BALANCE coh 


Shows how much the hospital teaching provided by 
the institution or affiliated hospital “costes 
much.has: been paid -by societal funds and thegextenu 
of participation by the economy sectors on these 
Ccos.Us. 


GOVERNMENT OPERATING GRANTS 


Sources: Cores Gh) 
ALTOCACLTOR: GOVERN EN Lo SOC Er y 
Re Get is 


This. cost: is. created by the application ofveepetan 

to: educational. operations:.:. This isan INTERN 
transaction of the government. The opportunity 

cost 1s computed similarly to the foregone earnings 
under the sassumption that the capital could have 

been applied to the purchase of Canada Savings Bonds. 


CATET (35) 


INSTITUTIONAL EMPLOYED CAPITAL 


DOUPCe: primary source: P1355 F+23% F-25 
intermediate form: F-72-14/7 


Aktocat1Lons INS LET ULIGN 


Kecei pt: me 


Jia Sa iS:an- INTERNAL transaction Jot the institution. 
HOspiealiatatiscrics. Of wDBS. (F223 6° P2955" prewide 
ali necessary information, about the. capital stock 
and both total and educational expenditures 
Incupped by “Ontario publi Cl wospita ls was vac 
December 315.1968 - “Sance athe cutoff date of thie 
study is June 30, 1969 there was firstly necessary 
to adjust all data for a half a period - by means 
Chimuil tiple. 103878 s—eee: DELI Cis 


In order to obtain the relevant portion of the 
lump sum stated capital which could be allocated 
into the particular programs, the next steps 
Were (rol owed: 


1. The capital/expenditure ratios (which are the 
portions of particular assets per one dollar 
of total expenditures has been computed. 
pee TABLE B12. 


2.) Loevwabiilietion or Nospitalis providing ‘the 
hospital teaching in medicine, dentistry, 
nursing (university and non-university) has 
been found or assumed on the regional basis. 
pou thet roOuragPOups: On hospitals, have-been 
eveated 


3. The appropriate expenditures incurred by each 
of those hospitals due to educational services (F-13) 
have been multiplied by the ratios mentioned 
in (1) so that the standard balance sheets (F-71) 
were set up (for each of those hospitals). 


“4, The close the book operation was performed on 


each=of: those balance, sheets..and EMPLOYED -CAPETAG 
(Lines 31942 BAST Se FOR. DERPRECTATION “bineyw 26) sand 
BASIS LFOR PROPERTY TAX -@lunie 22) -have Deen come urea 


5. An aggregation of these three items followed 
within each of the mentioned four groups of 
hospitals and forms F-72's have been generated. 


ONTARIO HOSPITAL EXPENDITURES 


December 31,1968 


Total Expenditures 76:76, L845, 288 


Supplemental 
Services : Begs 10 I 4uU 5,624,693 


Nursing Education xe Via Pe cera) 2d gO Dig 
Medical Education x T2353 Sees 25 Soe sehero 


Source: _F-23 Hospital Statistics, Volume VL, “Hospital Expéndr tures es 
aD Les) [ie Cush = Cat i NGas Vio Lose) be loa Oe 


ONTARIO BALANCE SHEET OF PUBLIC HOSPITALS 


JUREESO Cap/Exp 
19693 ratio 
Amount 


| 
101,580,404 1105,565,403| 0.156119 


hy. See Zaher 


(SRG forn 


Assets 


Revenue Fund 


Capital Fund 


Land OOS. oe F-71/21 
Bintdangs 6 Land 

Improvements 0.785584 F-71/22 
Major €& Minor 

Equipment 0.174570. |r 7 ee 


Sone tOuet ronan 
Pregress 


0-409 7 


0.047611 


Source: F-25 Hospital Statisties, Volume IV, "Balance Sheets 1968", Tablem™ 


fabtes<1O€ SNGablNoweep=7 i153. DES os LaOn 


CATE* (36) 


CATET (37) 


LOSS) OPsCORPORATION. -TAX 


Source: CATE ~¢35) 
Allocation: GOVERNMENT oUC hELyY 
Receipt: INS LE ELUL LON 


This transaction re-distributes the taxable part 
Qi -the troregone earnings -CATE” (35) with recardmue 
the capital employment in the hospital teaching. 


DO Sos0P PROPERTY “TAX 


source: primary source: 

intermediate form: F-72-31/7 
Allocation: COA ETON M EN Ce br 
Receipt: DNS Let EON 


See CATE (36). This foregone tax is computed from 
the book value of the Land and buildings employed 


‘by the teaching hospital. 


SUBTOTAL. | 2 


Show the opportunity costs due to the educational 
expenditures in terms of out-of-pocket costs above, 

on the allocation sides: of ally accounts and 
Simultaneously the re-distribution of these opportunity 
costs among the participating sectors. 


SURPLUS AODE ET CID ser iT ECATION: TOs TNS Psa-PUNDS 


Source: SUB RXRALIS «2 
Altecatton: SURPLUS -" CINSTITUTION) 
Recep t4 Dire T=. “GEN ST bE von, 


wha s sitan ANTERNALE transactions o1 ythe insert Ubon. 


Seer SURPRUST (DEF rey et ellowine CATE S21). 
BALANCE aed 


Shows thevaddttional cost, incurred. by thevexpendm umes 
and capital stock in connection with hospital 
teaching, as well as the participation of the sectors 
of the economy in these costs. 


TOTALS 


These are summations of all receipts, allocations 
and surplus (deficit) applications. 


BALANCE 23 


Provides’ the final results. the TOTAL «COST of 
hospital teaching paid and foregone (in rejecting 
other investment alternatives) by society and the 
major sectors of the economy. 


DEGTTGD)n = iCie +. 6: whene. 6)etands: for “the rate ofigirleaows 
The value: of 6 was chosen 0.08. Then 
a, ip 
ils dae = 1 ee oe Lee (oz 
ae *t 
DES: Aon = = 0.96225 
Teenwhe ce 
CONC-CTI J) 
COMET sid) 


CONTACT HOURS 


04 is 
DENTISTRY at MEDICINE 
Clase Hosp--i. Class=j~ Hosp 
room aaa et room ite cs i 


CONC CONH CONC CONG CONC CONH CONC 
Ci) [2 CH OP Oss) Cs a AS oo Pate Ss J Gee 


TABLE. B=13 


LS 
NURSING (U) 


62 
NURSING SCH. 


468 
384 
264 
144 


928 
904 


E25 = = 


IL ORS: SAGA Settee | 592 |1,032 


OTM GS 25222 1,488 


Pi a tthe a os. 


a eee 


! 


APPENDIX C 


INCOME REDISTRIBUTIVE EFFECTS MODEL 


TABLE « -PAGE 
Ca tedeval voSsus ; 
Cod. dS Deranstions C-1 


(ene, PYOVITICT ale COS tS 

Cri2eals Pen Ia haere | C-2 
Seevis Rest voun the beonomy Costs 

C1351 whet initions | C-3 
C.4 student Costs | 

Codie Derinwtvons C-3 
Zeno) Secreta: Costs 

Coe Aer hit taco ms ; ; Colt 
Cask Student Benefits 

Critis k= DET Itt pons C-4 


C57 Input Variables 


Cop i Rae Se) Tee DO Cal O- LCONOMECs D1 Styrpution C=] C26 
Variables 
Ci wre eederpal—Province” laxs Portrons ees ¥2 aNh 


Citar Dar MiuMeeOman@ ti Cd age 


C-7 
Income Level Distribution C=3 CLES 
Combined Parental Income Cust C=9 
C.8.2 The General Revenue Base C-9 
Distribution of Revenues Gees C~10 
C.8.3, Determination-of the Composition of C-12 
PoE abaeStse su trons 
Consolidated Govern't Reven. C-6 Gare 
Johnsons sand Government Cam Gai 
Categories 

Secro-Economic: Distrpibutaon. “e=8 Caen 
FEDR (1,K) Percentage of the Federal C-9 C-15 

PROM Se Gis. KO and Provincial Taxes 
PREV (OD ok) UsGesotudent is :;Parents CTE) iG aaa 
C2 eos tra ab Ba lancey;GaloulLations C-17 
BUSI~ CLK) Resr otf Economy -Distributions Club, Gs fa 
OSAP (I,K) Student Awards O22 be Gee 
USA CI) 0%, Ser oS ammany C314 eC eb 


Loans 6inGrante. Distri but tom Cao pe 
CSAP CESK) Programs Ehigible for 0.6.5.0 6-1 oeeeas 
PRORS GH) Federalwand Provancial Splat Cane =27 


INCOME REDISTRIBULTIVE: EFFECTS MODER 
GC.4>: Federal CosLs 


This table “showd: the: federal portion of: the, total “govern 
mental Allocations GOVT(H,U) distributed by program (I) 
and socio-economic strata (k), through the portion of the 
tax revenue fund FEDR(1,k) and the percentage of institu- 
tional operating grants (paid by the-federal government ) 
EROR UL 


Gud ieee er tied Ore 


Output: 
FEDOCL (KY1s FEDERAL EDUCA TON Alas COS 

(by program 1, by socio-economic strata k) 
TECH. 2s 20 5 os oe) | 
FEDC(I,K) = [= TEMP(H,I,J) * FPOR(H)] * FEDR(I,K) 

H 
Te CH= Ole 


FEDCCI , 1% = oy TEMP CHA iss pe pein kK) 
H 


te ice) 
FPEDC(CICK) = TEMP CH oT, J): Se EsSAn Cl) 
hee (= 3 6) 
FEDC(2,K) = TEMP(H,1I,J). * FCOR(1.K) 


y FPEDC(I,K) TOTAL FEDERAL EDUCATIONAL COST 
4 (by socio-economic strata k) 


Y SFEDGCL, K)/rS FEDC CIT), PERCENTAGE OF FEDERAL 

Ww Sek EDUCATIONAL COSTS 
(paid by socio-economic 
strata k) 

CPL? =< inp Var rea Dles 


SG wSeGEiOn -Cl ye pi Gao 


og ee POO VaACrLeL as COSTES 


This table shows the provincial portion of total Govern- 
mental Allocations GOVT(H,U) distributed by program (T) 
ahdmsoOcLo-economicustpatan CK) \-through the: portion of 
the tax revenue fund PROV(1,K) and the percentage of 
institutional operating grants (paid by the provincial 
government) PPOR(T) 


CWO ie seh Tie Oons 
OUtpUL: 


PROC(I,K) PROVINCIAL EDUCATIONAL COST 
(by program I, by socio-economic strata K) 


PE 2 CET OSD be ONS 28) 
PROCCI;K) = Lx TEMP(H,1,0) * PPOR(H)].* PROV(1,K) 
H 


ESCH =U Sey ID ae ee eon S) 
PROCCILK) = 2 TEMP(H, Lad) & PROVCL,K) 
H 


TE? (HOST 2%) 
PROC(1,K) = TEMP(H,I,J) *PSAL(1,K) 


Pr GH NH 36) 
PROC CRE 2 = 2 PEMP CH 1, coe POOR CIs) 


Efe (8037) 
PROC(1,K) = TEMP(H,I,J) * MUNC(1,X) 


La ROC GL. on Oral ERO ENC LARS EDUCALLONAT. COST 
Gy (by socio-economic strata k) 


» SPROGUE Fh) 72 DP ROC 5K) PERCENTAGE OF PROVINCIAL 
I eK POUCA teCONALYCOSrS 
(paid by socio-economic 
strata k) 


Cee; MANUS VaDpia bles 

See section. C7 pe sC— 5 
as oes of the, Beonomy Costs 
This-table shows*the total-of the Rest«of the Economy 
SeeLor allocations Reo! (CH. Uy) =i distra bution per progam 


(jemand secio-coononuc strate. (¢). -throvgh tdxation 
percentage shared by the particular strata. BUSI(1,K) 


(Ste he fin LOnSs 
Output: 
RECO GT paRee - Ob SPuE ECONOMY EDUCATIONAL COST 


Chea PeS si 0 eee oO 5 pa pe 
RECO CE Sy 2 62 TEMP CH, dies J) ¢ BUSLGr pK) 
H 


SSR COI yee Riera Os eed aay ECONOMY EDUCATIONAL COST 
i (by socio-economic strata k) 


THRECOm. KV ea RECOET. K) PERCENTAGE. OF - REST. OF @TRE 
I IK ECONOMY. COSTS 
(paid by socio-economic 
strata k) 


Gi3 2) tinpubVarrables 
See. section €,7eps€-2 
C.4 Student Costs 


This table shows the total of the students Allocations 
STUD(H,U) in distribution per program (1) and sicio- 
economic strata (K), through distributive coefficients 
GRDS(1I,K) and PRIV(I, K) 


Cri Sekine GLons 
Ou pain. 


STCO(I,K) STUDENT EDUCATIONAL COST 
(by. program i, by. -s0C10- economic strata K) 


TET eo 3 Od, oo 
SLCO BCT K) : “TEMP (CH, Tau) 2 *oPRiV Cis) 


: TEMP(H,I1,J) * GRDS(I,K) 
H 


Ee SRCO.G ies Heh EDUCATIONAL COst 
iL (by socio-economic strata K) 


ps sTco(l, KVL Se Ot ane) PERCENTAGE OF-STUDENSD 

af IK EDUCATIONAL COSTS 
(paid by socio-economic 
strata K) 


; ee? Te 


C.4.2 Input Variables 
see section C:.7 p. -C=-5 
COO heel COS Ine 


This table shows the total of Societal Allocations SOCI(H,U) 
distributed by program (I) and socio-economic strata (K), 
which is the summation of the federal, provincial, rest of 
the economy and student allocations. 


Cid. si aoe ab Orns 
Output: 


SOCC(I,K) SOCIETAL EDUCATIONAL COST 
(by program I, by socio-economic strata K) 


DUCE LE )-to= REDO GL Koyt JPROCCI Sk) th SECOCI. K)- + RECO eras 


eC Birk) SOCTETAT eh DUCAT TONAL: COSt 
T (by socio-economic strata) 


Men UCCEL KI IS OCCUL ,. hk): (PERCENTAGE -.OF -SOCLETAL 
I IK EDUCATIONAL: COSTS 
(paid by socio-economic 
strata kK) 


Cy buts nDUt Variables 
pees section Ce iaps~ Eso 
C.6 Student Benefits 


This table shows the. total of both direct and indirect 
benefits received by students in various socio-economic 
strata through the coefficients GRDS(I,K) and PRIV(I,K) 
from all sectors of the- provincial economy in terms of 
the relevant allocations of those sectors. 


OC. 6.15, sDehana tt ons 
Oust pute 
STBE( I,K) STUDENT EDUCATIONAL BENEFITS 


OSs Pe umes a all CN 2 oak PS Dh 2B 5 2 Oyo Ong 2 
TEMP(H,1,0) * PRIV(1,K) 
H 


yak Gee See a 
peed 
STRBECI Sh). = 5) TEMP CH. To). #oGRDSET. Kk) 
Saas 


SP BEC ok 


jo ners a mace aaa 


TEeCHs= S26) 
STBECI,K) =  TEMP(H,I,J) * GSAP(I,XK) 
H 
SURE 1-3) te TEMP Ci el) eOOSAPEL. KI 
H 
Diath, Chace ncn o/c ey) 
SY REGIS) b= LOLEMP Gr Cd) * GSAL(I,K) 
H 
STBE(I,K) =£ TEMP(H,I,J) * OSAL(I,X) 
Xx STBEC(I,K) STUDENT EDUCATIONAL BENEFITS 
1 (by socio-economic strata) 


§. STBECTE.K)/2) STBECI, 0) PERCENTAGE OF. STUDENT BENEFITS 


I 


Creal, 


BUSI(1I,K) 
FCOR(I,K) 
FEDR(I,K) 


PrOR CR 


PSALCESK) 
GRUSCES 
GSAL(I,K) 


GSAP(1,K) 
MUNC(I,K) 
OSAL(I,K) 
OSAP(I,K) 
PCOR(1,K) 
PRIV(1I,K) 
PROV(1,K) 


PPOR(1) 


PSALCISK) 


TEMP(H,1,J) 


LW (received by students be longing 
into appropriate socio- economic 


strata) 


Input, Variables 


REST OF THE ECONOMY ALLOCATIONS DISTRIBUTION 
FEDERAL CORPORATION TAX DISTRIBUTION 
PPRCENTAGE OF THE FEDERAL TAX FUND PALD* BY 
FACH - SOCIO-ECONOMIC. STRATA 
PERCENTAGE OF OPERATING GRANTS PAID BYTE 
FEDERAL GOVERNMENT 

FEDERAL “SALES TAX DESTREPULTTON 

GRADUATE STUDENTS. SOCIO-ECONOMIC DISTRIBUTION 
GRADUATE STUDENTS. LOAN EXPENDITURES DISTRIBU- 
TION (into socio-economic strata) 

GRADUATE STUDENTS GRANTS DESTPREBUTION 
PROVINCIAL PROPERTY TAX DISTRIBUTION 

UsGe STUDENTS OSAP LOAN EXPENDITURES- DISTRIBUTION 
U.G. STUDENTS OSAP GRANTS DISTRIBUTION 
PROVINCIAL CORPORATION TAX DEST REBUTEON 

U.G. STUDENTS SOCIO-ECONOMIC DISTRIBUTION 
PERCENTAGE (OF THE PROVINGTAL TAX FUND PAID BY 
PACHISOCLO=ECONOMIGS SERRATE 

PERCENTAGE OF OPERATING GRANTS PALD “BYestis 
PROVINCIAL GOVERNMENT 

PROVINCIAL CORPORATION TAX DISTRIBUTION 
TEMPORARY COST MATRIX 

(Allocation of CATES into I € J) 
Seekseection.bpe2 p-B-37 


O 
l 
(op) 


VALUES OF SOCIO-ECONOMIC DISTRIBUTION VARIABLES 
a RE OMEN VAREADLDO 


TABLE Cat 
SSOCLOSECONOMIC STRATA =. | SOURCE 
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Cid Notes 


This subsection gives the detailed assumptions underlying. 

the cost and benefit calculations. It has been divided 

into four parts; first, the choosing of income class levels; 
second, the development of a general revenue base and tax 
incidence rates; third the determination of the socioeconomic 
composition of post-secondary institutions and fourth; ene 
assumptions involved in breaking out each category of the 
trials bakbaned?. sheet. 


C.8ah< Definition sor Clags 


Tn the main body ofthe report the reasons for choosing 
the income variable as a basis for division into class 
was -etven. “This Section +detai ls véhe selection of the 
exact class groupings used. ~ These groupings were 
determined by the format of the existing data. The 
income groupings used are as follows: 
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Student's Parent's Income 


Under $2,999 
$3,000 - $4,999 
$5,000 ~ $6,999 
$7,000 ~ $9,999 

SIO). OOOH 


(See also TABLE A-8,p.A-20) 


The groupings represent a common base derived from 
the studies listed below. In some cases a linear 
interpolation was used where the income classes 
employed in the study were not fine enough. This 
Situation occurred when using the DBS study of 
University Income and Expenditure 1961 (F-20) 

(see TABLE C-3) where the $5,000-$5,999, $6,000- 
$7,999, and $8,000-$9,999 categories had to be 
broken down into the common distributions. 


INCOME “LEVEL STUDENT!S’ PARENTS 
AND, CANADTAN. TAXPAYERS DISTRIBUTION 


TABLE SC=- 


: Per cent 

Median _ 
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pources TP=20k University Income and Expenditure 1T961,'Table 1&, 
PargniCath Noveebab oe DESY sbo6 3% . 


Median income figures were given in this study which 
suggested, when plotted, that a linear interpolation 
was not unrealistic. No attempt. to -fit a curve to 
the data was made. The DBS study Post-Secondary 
Student Population Survey (F-21). (see TABLE C-4) 
which formed the basis for the socio-economic 
distributions has income categories in thousand 
dollar intervals and hence provided no difficulty. 


STUDY 


PROGRAM 


ONTARIO 
UNIV GRAD 
UNIV U-GRAD 
NURSING 
TEACHER TR 
OTHER 


TOTAL 


Source: 


COMBINED PARENTAL INCOME IN 
RELATION “2 O2CHOICE -Ob -BROGRAM 


TABLE C=4 


$1 1101 2001 3001 4901 5001 6001 7001 8001 9001 10001 11001 OVER 


NR -~1109 -2000 -3000 -4000 -5000 -6000 -7000 -8000 -9000 -10000 -11000 -15000 15000 TOTAL 


4020 : 102 1424 1335 12868 
13503: 542 : 3888 11012 13508 85915 
1716 q 476 1495 695 8746 
1355 1095 195 1187 642 9296 


5913 : 1434 2113 3237 1802 1881 637 2423 866 21934 


25608 2 6968 10527 13336 10298 8115 11475 5298 17240 17046 138758 


F-21 Post-Secondary Student Population Survey ,1968-69, 
Table 20, P-li0, Combined Parental Income in 
Relation. to eee of Study, Cat. No. 81~543,DB5, 


The choice of income classes which were finally used 
was determined in the main by the classifications used 
in James Johnson's study The Incidence of Government 
Revenues and Expenditures (F-33) prepared for the 
Ontario Committee on Taxation employing 1961 data. 
(see. TABLE. C=59i- =the: income divisions in thi sseeuey 
have been reduced from seven to five by simple 
aggregations. The main limitation here is the low 
upper bound of $10,000. Clearly in 1970 a figure” 
closer to $15,000 would be more appropriate. 


C.8.2 The General Revenue’ Base’ and 
tax incidence Rates 


Tt is -assumed:- that revenues to support both the operating 
and capital expenditures of post-secondary education are 
taken from a general revenue fund as opposed to being 
supported by a specific tax. The general revenue fund 
consists of all revenues which are collected by the 
government where a reasonably clear indication that the 
revenues are meant to be spent in a specific manner is 
not. apparent. * Po Velve zanvexamp Le, it is assumed that 
hospital premium contributions are not part of the 
general revenue fund because the money is raised 
specifically for medical services. Other categories, 


DISTRIBUTION: OF. REVENUES. EN. CANADA’...1961 


Family money income class 


$3,000- 


2,999 3,999 


?rovincial Revenues (Ontario) 


SFSONANINCOMICHaX ose eicle a ce ees s j 
Corporation income tax........ceeeee 2 
General’salesitax set eeenieresiee ene 3 
Highway-user revenueSs........0.0005 4 
EXCISCILAKES El. aw ata he eg ae $ 
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Natural-resource revenue..........00% 7 
Social insurance contributions 

(includes $9 million munic.)......... 3 
Hospital premiums ccs cen vases ee oe 9 
Other taxes and miscellaneous revcnucJO 

JE BY ba bee, RNR ed os te it oP npr an ed t 

Municipal Revenues 
PLODETUY taXeenws en atitalae Gee 12 
BUSIMIESSLCAKS cerec ans. eanavartegiorsestaterore seis 43 
Miscellaneous revenue............-. iy 
TOPO UA laeee pare sco cks eae eos he eee 1S 


Total Provincial and Municipal Revenuc. . 46 
Federal Revenues 


ersonal- income tax... sw desu eee \7 
Corporation INCOME taXscs.ec.c 00s 05 18 
Gemneralisales: taxcacccss bis tcragi ee en ote 49 
OCRERLEXCISES aut nie a tales 20 
EEStaventaxc csc aon cea cet eatin nts at 
Social insurance contributions........ 22 
TADOFEGULICS.cacaec Seale ote eae de 23 
Miscellaneous revenue............6- 24 

MeO all cures rasa cree ae eee el eh micrchamit dee 25 

Other Provincial and Municipal Revenue 
Corporation income tax...........6. 26 
Highway-user revenueS........eeeee 27 
PLOperty, tants ois. Ruane eas 28 
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Other taxes and miscellancc us reveruc3e 
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!Total Revenuc for All Levels of Government 


DOURCe. a le 33 ORNS ONS dines 


Committee on Taxation, 


157,394 


1,086 4,705 
3,070 4,069 
6,844 | 12,014 
5,449 | 10,356 
2,644 7,275 
96s | 1,199 
3,000 5,556 
8,324 9,756 
21934 2:930 
33,405 $7,860 
29,816 |} 40,157 
1,778 2.553 
3,201 4.052 
34,795 | 46,762 
68,200 | 104,622 
7,627 { 33,048 
20,204 | 26,305 
18.324 | 30,639 
9°749 | 17,984 


14,307 27,104 
10,806 16,749 

2,807 3,363 
83,824 | 155,192 


3,038 | 3,852 
| 4,481 
5425-712 9222 
3,487 | 4,424 
963 | 1,286 
15,485 | 21,265 


167,509 | 281,079 
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$4,000- 
4,999 


10,979 

5,887 
18,227 
23,706 
12,310 


1,658 


10,488 
14,232 
4,435 
101,922 


61,245 
3,903 
6,191 

71,339 


173,261 


77,114 
37,515 
52,914 
ZU23S 


44,534 
26,835 
5,046 
273,196 


53572 
7,257 
10,893 
6,154 
1,700 
31,383 


477,840 
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(thousands of dollars) 


35,834 
11,244 
36,643 
45,873 
25,422 


3,404 


22,956 
24,884 
68,283 
214,543 


110,505 
IPP: 
10,861 
128,941 


343,484 


251,678 
71,334 
104,534 
57,935 


BO 172 
52,769 
8,891 
586,313 


10,162 
14,352 
21,022 
11,668 

3,424 
60,628 


990,425 
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272,031 


| 234,730 
62,230 
84,792 
39,232 


20,286 
40,523 
6,612 
488,405 


9,078 
10,982 
EIST 
10,502 

3.332 
31,011 


811,447 


TABLE C-5 


167, 898 


64,094 
7,472 
6,768 

78,334 


246,232 


238,966 
138,237 
45,264 
17,733 
34,500 
10,612 
21,252 
8,395 
514,959 


22,834 
5,764 
23,843 
26,408 
9,766 
88,615 


Distri- 
bution to 


1,283,400 


847,400 
373,300 
352,000 § 
181,400 | 
34,500 § 
163,000 
180,100 f 
38,100 } 
2,169,800 


56,900 f 
48,600 § 
90,100 f 
65,600 
21,100 | 
282,300 | 


849,806 |3,735,500 


The Incidence of Government Revenues 
and Expenditures, A Study Prepared for the Ontario 
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such as personal income tax, or corporation tax, 
‘are not specifically intended for one purpose 

and therefore are included in the general revenue 
fund. It should be noted that a distinetion is 
being made throughout between federal revenues and 
Ontario revenues. 


The exact revenue categories that have been excluded 
are given below. The categories referred to are 
feom the DBS -Consolrdated Governnient Finance, (F=1 7) 
(see's ABbEeCeoD. 


TABLE C=6 has beéen‘used to’ obtain the federal and 
the Ontario revenues. Unfortunately, only data for 
'966>was ‘aval lable and not ‘for the base year. o-oo 
In using the 1966 as a proxy for the 1968 year dats 
is being assumed that the individual revenue 
categories have not changed relation to each other; 
that 1s %phat. personal income, tax contributions 

in 1968 form the same percentage of total revenue 
as they did in 1966. Absolute amounts are not 
important here. Because there has been no major 
alteration in tax schedules this assumption is not 
too unreasonable. 


The line references below refer to the lines of 
TABLE -C=6. 


J Ene Taxes on premiums of insurance 
companies. 


DS PS Pee Motor fuel and fuel 01 


Seow Tey Hospital insurance premiums. 

Wek rhe: GEO Motor vehicle licenses and permits. 
5. Line #28 Sales and services, 

Go ule Hou Interest discount premium and 


foreign exchange 


Having obtained the tax categories and the relative 
share of each tax category in the general revenue 


fund the next problem was to calculate the contribution 
which each of the income classes, defined above, makes 


tor"the: general .reventue Funds This. problem is dealt. 
with in James Johnson's monograph (F-33). 


; 
5 5 
, 
| 


Johnson estimates tax incidence rates for all the 
major tax categories. (see TABLE C-5). His study 

is. based on the distribution of revenues in Canada 
and Ontario for 1961. This base year presents a 
Significant obstacle to producing meaningful results 
for the year 1968-69. ) Some. justification for using 
his data ‘can. be found in the relatively constant tax 
Srluciures iat bas exteted in uei ns thi eudateay at 

is being assumed that each income class is still 
paying the same relative percentage of the tax burden. 
Again, dbsolute amounts are not important in this 
analysis. It may be very doubtful whether anyone 
really knows the exact incidence of taxes. Even many 
of the assumptions Johnson makes for 1961 could be 
differed with. Unfortunately, his work and that of 
W. Gillespie, The Incidence of Taxes and Public 
Expenditures in the Canadian Economy (E-24) prepared 
for the Caster Commission, are the only stod studies 
available. They have been used in default with the 
hope that further work will be done on the topic. 


Johnson's tax categories are not exactly similar to 
those found in the DBS Consolidated Government Finance 
(F-17) statement referred to previously. They are 
readily mapped into these categories. TABLE C-7 gives 
the corresponding lines of TABLE C-6 (Consolidated 
Government Finance) and TABLE C-5 (Johnson's Study). 
Por example, category tof TABLE’C-6 1s taxes’ on 
corporations which is broken out by line #18 of 
Johnson's TABLE C-5, the federal incidence of corporation 
tax, and lines #2 and 26 of Johnson's table giving the 
provincial incidence of corporation tax. The incidence 
Paves TABLE. C-8 ane Carcouraved. ag percentases Ol “the 
revenues of TABLE C-5 distributed to Ontario residents 
by the different income classes. 


After completing both of the above general operations, 
one has determined the percentage.of general revenue 
paid by each income class to the federal and also to 
the provincial general revenue fund. (TABLE C-9). 

This incidence calculation is the basic distribution 
used in allocating the revenues spent on post-secondary 
edvucatien. soAstsuen- tttis the Rey to the cost analyene- 


C2833 Determination of the Composition 


por Post s=secondary eee OE ONS 


Certain problems arose in determining the socio-¢conomic 
composition of post-secondary institutions owing to the 
lack of readily available data. Primary reliance was 


placed on.the..DBS.Post-=Secondary Student Population Surveys 
1968-69 (F-21). From this survey the overall backgrounds 


No. 


Taxes: 


Income: 

J SGP OTAULONS oi hate he Gok elo ORT Rad Arete caahet ean 250, 340 MN ORS TIPAS, 564, 508 ZS eo oS 
¥ WiC Udall Saseekes ea Reed see ean ee ener 393, 837 3,050, 420 1,108, 562 4,158, 982 
3] On premiums of insurance COmpanieS .....csceeeee 23,505 ae ie ae 54, 280 54, 280 
Adee CNEL Oa COLDORALIONS! sy uate cos pea costae neon aventirenl 654 § 20,919 20,919 
5 | SAETEMEN oF 0) OLS) elaine ea On ee Se are Pe a ah q 872,905 2,022, 772 2,022, 772 
Ble Personal prowent yas ck airline eae | 4 15, 167 15, 167 
7 BUSING SSH ete tent ee eon ar ee Orthos pate ecco 83, 943 152,064 152,064 
8| Special assessments (owners’ Share)... | 25, 660 119,058 119,058 
9 \ Joy Bite appre Sanne nt Ue arab tn Rea A crea mabe ener Fe oeey 37 ~ 4, 728 4, 728 
Sales : 203, 621 = 203, 621 

10 GOOTA INT: rei anes wearer a eet tate won ahead MideneNe ator 391,575 2,073, 081 1,009, 642 3, 082, 723 
atl Motor fuelvand Thelwonde 5 -tecs. scent ratectosenecets ‘ 286, 787 ae 743, 603 743, 603 
12 | ALGOGNOMC=DEVERAGCES ae aces tatterteeunrs acon s funeoatees - = 735 735 
13 | Amusements and adMiSSIONS ..........cccceeccceeseneeees 23, 466 = 45, 734 45, 734 
14 | AEC) OB KXCIO) ine, che ace docrhn sic ab ihy Bachar noonnE tocdeno indo atne Gages 19, 113 = 74, 646 74, 646 
15 Other commodities and SEfviceS oo... eee eeeees — a 41,492 41, 492 
16 Total sales favs Vernet owe tes eae oo eae | 720, 941 2,073, 081 1, 915, 852 3, 988, 933 
17 Excise duties and special excise taxeS.............. = 774, 578 - 774, 578 
18 CUSTOMS TIN DOTtHOU DRE Sire: see. eoacesee eset wacarter anton saas | = TTT, 586 _ TIT 2086 
19 SUCCESSTONZCUtIE Sic: ts ea i Si ieeseae eeeeceetseneoe ! Damo 101, 106 117, 580 218, 686 
20 HospitalcinsuranGespremiunisy. sacs vesctrtcsce sats ontess | Mae B33) = 188, 831 188, 831 
aA OENEST CARAS cae ee ae eae eres aaa ins coe ores eats lds Utoecen woe | 12, 877 170 34,083 34, 253 
22 Totalitax eS ra. cece cea nee dene ee Ra | 2,599, 945 8, 723, 287 6, 318, 404 15, 041, 691 


UBS Liquor controlsand regulation a..tec.nsnce ho seterasced 30, 306 63, 445 +63, 445 
24 Motor VENTCLES cece trects att eect ccope ats Sentosa baer ater 104, 531 _ 253, 889 253, 889 
2S) Natinal TeSOURCES Are. ie ean ere mniene stots sauetenesers sued Als psy ult UaoLo Sis sale 521,944 
26 ©) os) oes Soa cee ae Pathe SL RoR REA ror Monto taRas NS Sorat 26, 983 31, 206 99, 200 130, 406 
2a Total privileges, licences and permits...... 203, 351 39,019 930, 665 969, 684 
FO Sates tani SCTVAGE Salat a kee. ve ee ee ie hee 51,252 120,989 161,118 282, 107 
29 Fines and penalties .....cscccccesesecessessssssssssssesssecsnssssessseeese 20, 790 3, 483 49,967 53, 450 


30 |Interest, 


|Contributions from enterprises: 
ort Hiquor boards and COMMISSIONS <6.) a6: jrccteecsaeaces 104, 520 = 324,061 327, 061 
So he Other enterprise remittances tc.ccs-t cere eee 22413 163,670 61,317 224, 987 
33 Total contributions from enterprises.......... 106, 633 163, 670 388, 378 552,048 
SAS Otnererev Gmc... ane. cen cee Nera hee tet ciane ep dame ahi seas 26, 991 
35 Gross revenue from own Sources ............ 3, 095, 578 9, 722, 798 8, 144, 069 17, 866, 867 
36 |Federal enterprises -—In lieu Of taxeS...... cece eee 4,431 — 7,349 1, 349 
37 |Provincial enterprises —In lieu of taxeS ......... ee 6, 678 | 16. 389 16, 389 
38 Subtotals <5. Me eee ee 3, 106, 687 
Deduct: 
39 Revenue derived from expenditure functions ........ 8, 455 
40 Interest revenue (contra debt charges) ..........008 Ua SES 
41 Sub-totale ck ke ee 3, 024, 259 9, 722, 798 8, 167, 807 17, 890, 65 
Transfers from the federal government: 
42 Grants-in-aid and shared-cost contributions ........ 391, 889 | 7, 469 cae ae ine a 
43 Unconditional tians forse ee eee hee ote 43,225 | 289, 922 : ’ 
44 Totalsisa 2 ASO Ce eer 3, 459, 373 9,425,407 7, 966, 726 
45 Total consolidated 17, 392, 133 


Source 


CONSOLIDATED GOVERN 


Privileges, licences and permits: 


discount, premium and foreign exchange .. 


F-17 Consolidated Government Finance, 1966 - Table 1, p. 8: 
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MENT- REVENUE - 1966 


Provincial- 
Municipal] 


Federal 
Ontario 


thousands of dollars 


87, 016 


350, 560 208,173 558, 733 


13, Consolidated Provincial-Muni- 
Cat. No: 68-2025-=DBS,, 106%. 
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JOHNSON'S TAX INCIDENCE AND GOVERNMENT REVENUE CATEGORIES 


TABLE G= 7 


TABLE C-6 | TABLE C-5 
CPi) Consolid. Fir (F-33 Johnson's Studv) 


al Revenues iProvincial Revente 
iate TO: Ta he ROS 


of all students in teachers’ colleges, nursing schools, 
university undergraduates, university graduate students 
and community colleges were determined. (see TABLE C-4) 
Tt was assumed that the other category in TABLE C-4 was- 
composed esséntially of community college students. This 
distribution in any event was used for the: CAAT"s. : 
TABLE C-4 gives the DBS (F-~21) from which the calculations 
were made. TABLE C-10 gives the actual percentage 
distribution weed. 111 ie study» .-lti wil be’ notedy thar 


al 


Bs: 


C= 1 


SOCIO-ECONOMIC DISTRIBUTION 


(Tax Incidence’ Rates) 
TABLE C-8 


4 Parent's Income Classes 


7,000- 10,000 
9,999 ae 


TABLE C=9 


SEE NOs 3 


, C-15 
PEOCENIAGES OF THE PEDERAL AND -PROVINCTAL TAXES 
(payed by each socio-econ. strata) 
Pb Cis, KD 
rROy Ah. K) 
TABLE C-9 


TAX REVENUE 
FUND i] 4 3000-4999 {5000-6999 7000-3999 OS OU hed 


FEDERAL 


PROVINCIAL 


poUureces>* s TABLES ~C=8 + C=5 


non-responses were not included in the tabulations. 
The DBS table may be slightly misleading in that 
the values in each of the cells of the table 
Pepuesen ce Bote she. Umber yOR people: samp led but that 
absolute number of the whole student population. 
Only 4,000 (see page 142 of DBS) students were 
questionnaired which is 3.2 per cent of the total 
post-secondary population. 


As mentioned previously, only the income variable was 
used as the criteria for grouping although information 
was available on parents! education and occupational 
levels. Difficulties in acquiring the master tape 
from DBS prevented optimal use of the data. Similarly 
any hope of providing institutional specific 
distributions had to be abandoned. 


PRIV 


While the DBS. study -CF=21) had collected detailed infor- | 
mation on study programs, this information has as yet not’ 
been published. Nevertheless, it was the desire in * thee 
study to take into account some of the variations among 
different programs at the university level. The only 
information readily available concerning programs was 

from the 1961 DBS study of University Income and Expendi= 
ture (F-20) which gave the income level of the students ™@4 
parents for eight selected courses. There are two drawback 
to using these figures aside from 1961 base year. Primari 
the figures are for Canada as a whole; no Ontario break—a 
downs are available. Secondly, not all the | 
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TABLE c-1f 


pi Seek Under | 3,000 | 5,000} 7,000) 10,00) 

é 2,999 | 4,999 | 6,999] 9,999] Over | 
1 Arts & Science 5.8 [0 | 18.7 + 26.6— panes 
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3 Law 6.48 24 Laie Oe wae ou aarple 
4 Medicine Wei call ES el 8 43.3 
5 Dentistry Saemens <8 20S ase 34.6 
6 Pharmacy Ocak oe 24.8 .6 e.c'S 
vi University Grad's[]1i2.7 «8 iceak mall 32 33 
8 Unasve rss hyiaU) Gs SS. Gass 44 ES Pu: 4 eet 
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programs that are listed are applicable to the 
Ontario case. The education, and classical 
college courses have been dropped. 


The procedure employed to integrate the program 
breakdowns was as follows: It was assumed that 

there was no change in the relative composition of 

One —pPorral-1tO. another from L961 to..1968.°. The 

relative percentages were calculated employing 

1968-69 enrolment figures rather than 1961 enrolments 

to catch any general shift from one program to another. 
some alteration in the income groupings which has been 
described previously, was also necessary before the 
calculations were made. These relative percentages 

of the programs to each other were then applied to 

the university undergraduate distribution obtained 

Prom the, Post-secondary, student Population Survey (has 
This meant that the overall distribution of the university 
undergraduates if one summed over all courses would be 
the same as “that of the student population survey. AL 
the same time each of six different program distributions 
were generated. These figures are also given in TABLE 
C10). lt a8 hoped that in the second=phase of the 
project, significant improvement will be made in the 
socio-economic figures. The distributions calculated 

in this section form the key part of the benefit 
calculations. 


Cio er iad Balance Ca keutetions 


As was outlined in the main body of the report, the 
actual distribution of costs and benefits are made 
from the Trial Balance sheet (see B.1, p. B-l). . This 
section outlines explicitly how each category is 


distriputed, lhe ‘sum of ait“ the disiriputrons: from 
each category forms the total cost and total benefit 
calculation. The categories, of the trial balance 


are taken line by line except where easy aggregations 
can be made. 


CATE (1) € (2) - Government Operating Grants. 

This category has been explained earlier although 

there are some refinements which must be made at this 
time. The government operating grants come from either 
the provincial or federal general revenue funds. 
Considering the universities only, the proportional 
breakdown used is that the federal government contributes 
one-half of the total eligible operating costs, and 

the provinces contribute the other half minus the amount 
collected in tuition fees. This represents in actuality 
the federal government contributing, in grant form, 

about 60 percent of the operating revenue, and the wes 
province making up the other 40 percent. This proposition 


has been assumed to be constant throughout the 
university system. FOr -alT Othe a yO.8 or secondary 
institutions it is assumed that the province grants 
the whole operating cost less the tuition fees. 


Depending, therefore, on the breakdown between the. 
government level, either the provincial tax incidence 

pate ‘for tax contributions to general revenue of tke 
federal tax incidence Lee is applied to the operating : 
grants to break out the =.cost" £0, eache-income “groupe a 
The operating grants are part of the cost of subsidizing : 
Post-Secondary Education. Because the grants are a : 
subsidy they have been classified as a benefit to the 
student and hence, to the student's parents! income 

group. Two steps are involved in distributing this 
benefit. First, the operating grants are broken out <4 
into programs Es the formula weights. Second, the es 
socio-economic distribution of each program is applied : 
to the result of step one. The end result gives the 
benefit by income classes. 


CATE a (22 eas “the “opponeunaty, cosa. of ire expenditure 
made on the operation of post- secondary institutions. 
All opportunity costs are handled in the same manner 
except where noted. The usual procedure is to consider | 
them in exactly the same manner as the out-of-pocket costs” 
of the «faret section of + the-trial batance- | 


CATE .(2)°=-Gifts for Operating -Purposes:. 

This category is very similar to the previous category 
with the one major. exception that the funds referred 

to here are not coming from the government but rather 

from the private sector. As a benefit to the student a 
they are handled in an exactly analagous manner to the | 
government operating grants. | 


The cost to the public is different than the governamer= 
grants as the incidencé among the various income levels 
varies between private and public sources. There has 
been virtually no research done on who really bears 
the, ‘burdén of gifts. “As the-sums involved are aie | 
un’ sually high a guess estimate has been made. Intuitively 
it seemed reasonable that the gifts originate in the main | 
from the upper income classifications. It will be assumed 
that one-half of the gift -is borne directly by =hesewe , 
highest income classes with the highest class responsible | 
for two-thirds of this amount. The remaining fifty Be 
percent is assumed to be passed on. The incidence rate 
of the corporation tax has arbitrarily been chosen to 
distribute this remaining amount. The final distribution 
is presented in TABLE C-i1l.. This distributvor wisiaes | 
used in all cases involving private contributions. to they 
university. A 


BUSI(1,K) ) 
REST OF ECONOMY DISTRIBUTION 


3 | PAB IGE Caulk 
Under -| 3000- 5000- 7O00= 10000 
2999 4999 6999 9999 + 


CARTE G8) 76 30) = student “s- lutions rees , 

Fees paid to post-secondary institutions are considered 

as ‘a direc. Cost to the *student or student 's* parents. 

they are: distributed according, tothe. turtion level 

of the program in which the student is enrolled. Benefits 
.from this expenditure are dealt with elsewhere. The 
Opportunity cost is handled in a manner similar to the 
Cakesony- above. 


CATE (4) & (31) - Student Academic Equipment. 

This category is similar to the one above in that it 

is a direct cost to the student. The equipment costs 

vary by program and are broken out by program. Estimates 
of the actual amount spent are found in the DBS Post- 
secondary. Population survey (ra21). ihe, oppor tunaiy 

costs associated with this category have been handled 

in a standard manner. 


CATE (5) - Ontario Student Awards, Grant Portion. 

The student financial assistance programs present some 
difficulty in determining exactly who is the recipient 
Ofvaid. As far. as “the fundingvor cost aspect. is 
concerned this can be handled in a relatively straight 
forward manner. ~All OSAP grant money Originates ous 
of the provincial general revenues fund, hence the 
incidence on each income class is easily calculated. 


Substantially more work was involved in determining who 
benefits. The size and qualification for awards depend 
on mot only the socio-economic background but also~*the 
dependent or independent status of the applicant. In 
the professional faculties, such as law, medicine, and 
to a limited extent dentistry, this is a very important 
consideration. Therefore a program breakdown for the 
universities seemed imperative as well as separate 
distributions for each of the other main types of 

PAS inti Lone. 


Unpublished information from the Department of 


University Affairs (F-9) aided the estimation of 
benefit distributions. Detailed information by 
institution type and parental income class was 
available on both grants and loans. These data 
ape listed in TABLE. @=12: 


STUDENT AWARDS 


(numbers and average amounts by parent's income) 


PARENT'S 
INCOME 


Under 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

TOCGe 

ep SC OLGt 

12000 

LS G08 

14000 

15000 

16000 

ALO 

18000 

19000 

2000 € over 


Source: F-9 


TABLES C2 
TEACHERS 
COLLEGES 


AMOUNT 


1458 
1476 
1473 
1487 
2247 
Speye 
485 
670 
437 
omer 
618 
724 
877 
863 


715 


No. of Awards and Average Award by Amount 


—_——— — eee ~nhr._ OOO OUT ONT. OOOO ATO. 
ana parents iIncomes, Universities ;=GrA te. 
Teachers Colleges, Summary, DUA, 1970 


(unpublished printouts) 


The method of computation for all institutions except the 
the. universities +is.acstoliows ()Thevfirstydi fice 

to overcome was the fact that loans and grants were 
combined in the tables. Rather than separating the loan 
and grant portions for each average award in the interval 


fe ca, eel I Bae 5 


provided, the overall average award figure for each 
income group was split into loan and grant portions. 
Once the loan and grant portions were calculated, the 
figures were multiplied by the total number of awards 
in each income group. In this manner an overall dis- 
tribution of. OSAP. loans and grants by income. level was 
created. The distributions are given in TABLE C-13. 


The universities presented more of a problem owing to 

the variations in programs. The Department of University 
Affairs could not supply the number of awards given 

Dy program Ato tnis bime. -lney were, \noweVer,” able 
to°supply the number of applications received in a 
selected number of programs. (See TABLE C-14) From 

the Minister's Report, 1968 (F-8) the total number of 
awards given in the time period was ascertained. 


Osos fie Para OUMMARY 
TABLE C-14 


eRe ou Bstimate-No 
Aye LY CRC Lone LOL Awards 


Arts 
Science 
Engineering 
Education 
Commerce 
Medicine 
Dentistry 
Law 
Other 


Graduate 


source: F-9 
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LOANS AND GRANTS DISTRIBUTION 


GSAL(I,K) 

GSAP(1,K) = 
OSAL(I,K) : ce 
OSAP(1,K) = 


cae TABLE © Dasa 


Uncen. 7153000 $5, 000 $7,000 | 
82,999 | u.999 | 6,999 9.999 ee 
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TEACHERS COLLEGE 


ee a 


A aa 
A Py 


Loan 
Grant 


as EES 
ic b: 


je oe 
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UNIVERSITY 


Law .€Loan and 
Grant) 
Medicine (Loan 
and Grant) 
Dentistry (Loan 
and Grant) 
Grads (Loan and 
Grant. 


‘Smee: TABLE: Cane 


As the difference between the columns of TABLE C-14 
was not extremely large it was decided to use the 
applications as a proxy for the distribution of 
awards among programs. Reducing the number of 
applications by the difference between the applica- 
tions and the actual number of awards gave an 
absolute number of awards in the various programs 
(See TABLE C-14). It was assumed that the probability 
of being rejected was the same in each program. The 
next ‘step was to separate’ out the awards. given to 
medicine, law and the last year of dentistry from 
the other programs. Because these faculties have 
many students who are classed as independent under 
the OSAP criteria the awards to them are not related 
to parental income, and have a tendency to be larger 
than the awards given in the cases where a parental 
contribution 2s” pequined.”..-The average award, inthe 
above professional faculties was assumed to be 
$1,354 as compared to $953 overall. The awards, it 
was believed, could be distributed by the socio- 
economic’ composition of the: faculty. -The distributyon 
of<all university programs is given in TABLE C-13. 


The: calculation: of+ the distributron of. awards in 

the programs other than the three faculties mentioned 
above was similar to that for community colleges 

and teachers college with one exception. Before 
Calculating the—distrabutions «from fABUE C12 5 the 
awards given in law, medicine, and the final year of 
dentistry were subtracted from the total for each 
income grouping. The final result is shown in TABLE 
Coie. “itemay bermoted that “the ientistry distribution 
1s a combination of awards given on the basis of 

the overall socio-economic composition of the program. 
AVT awards -to: graduate students are assumed to-be 
according to the overall socio-economic composition. 


As each university does not have a full range of 
professional faculties, the actual allocation of 
award money in the institution to the various prog- 
rams was made on the basis of enrolments and the 
two average award sizes. 


Given the above distribution if 1s,an easy task. to 
break out the benefits by income class. All grants 
to students are considered subsidies or benefits. 


CATE(6)°& (27) Ontario Student Award, Loan Portion 4 


Many of the assumptions underlying the distribution 
to breal: out OSAP loans have already been explained 
under OSAP grants. There are, however, a number of 
differences... Only the amount of subsidy in the 

form of foregone interest and the associated oppor- 
tunity cost are assigned dae a cost or benefit for 
the actual Vvoan 2Atséelf is assumed tos be répaid, later. 


The other modification from the OSAP grant is that 
the funding “residés “with “the federal rather “than 
provincial government. Therefore, any costs associ- 
ated with the program are distributed by the federal 
tax incidence rates’. 


CATE(7) Ontario Graduate Fellowships 


Conceptually the graduate fellowships are similar to 
the OSAP. grants, the main difference being that hey 
are received by a much more limited number of students 
in a limited number of programs. As the graduate 
fellowships do nol anvoive- a means —est they ere 
broken out by the overall socio-economic composition 
of the programs involved. | 


Tt was “assumed that. only students enrolled inten of 
the graduate programs: could qualify °for a fehlow- 
ship. These programs are listed in TABLE C-ls. 
PROGRAMS ELIGIBLE =F OR-O0vG.F..- 
TABLE C-I5 


Psychology a 
Social Seiences 
Geography 

Humanities 

Fine Arts 

Law. (Gradtiate School) 
Music 


a 
x 
Physical Education ¥ 
3 


Mathematics 


Physical and Biological Science 


The programs can be divided into purely science 
erientated programs and arts and humanities. The 
régson. ror this, division 18-thet. the: -Mirister's 
Report (F-8) gives the value of awards broken 

down in this fashion. It has been assumed that all 
winter awards are $1,500 and summer awards $750. 
For convenience, that data input has also included 
an institution break down which, though unnecessary 
for Phase 1, would save work in Phase 2. Given 
absolute dollar values of: the sraduate fellowships 
in each program, it is possible to calculate the 
benefit to each income group by using the general 
socio-economic composition of graduates. 


As Ontario Graduate Fellowships are funded by the 
Ontario government the provincial tax incidence rates 
are USeGd=tO al locate-costs:. 


Insufficient data was available on non-government 
fellowships to allow any meaningful analysis of the 
costs and benefits of this form of student aid. 
Similarily, Canada Council Fellowships have not 

been included. In Phase 2.this situation could hope- 
fully be altered. 


CAPE CS SCR me HE 2R ova Cites itor. Student. Financ at 
Mids Dipeect ss luUdent- Awards 


Relatively little information is available on both 
who receives and who gives this aid. It has been 
assumed that the aid is given independent of family 
background and comes from the same source as des- 
cribed under Gifts for Operating Purposes. Thus, 
the business community bears the cost and the over- 
all socio-economic composition distributes the 
benefits. 


CATE 60). Gly eipa stip oOnad= Ss tUuaentiwardes Inet 
tutional Net Expenditures 


This category has been omitted as the revenues in- 
volved have been allocated elsewhere since the 
revenue source is the institution itself. The 
analysis here has been carried out solely on institu- 
tional receipts. 


CATE(12) € (23) Government Capital Grants 


Capital allocations posed a significant problem in 
the analysis. Logically it may be argued that while 


eS ORS Se ae ae 

Poo ae a 
“Saeed 
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attending an institution one should be assessed 

part of. the depreciation or renewal costs for the 

time period in attendance as well as some “construction 
costs. . This type of calculation is extremely dif- 
ficult. There is some cost involved, however, and 

a simplifying assumption has been made to view the 
capital allocations for 1968-69 as a proxy variable 
for sthis 1cost.=theréefore. the: capital -prants-are : 
distributed as a subsidy or benefit to the student's z 
parents and as a cost to society. Care has been - 
taken to distribute the capital grants into programs 
by means of formula weights in order to minimize 

any distortion which would occur if one program were 
assigned the total expenditure. 


A further simplification has been made in determining ‘ 
the source’ of: Gapiteal grants. «1G. has been: assumed = 
that ‘they are solely provincially funded. ~Phase 2 i 
will take into consideration the federal contribu- a 
tion to such building as the Health Science complexes. 
Standard procedures have been used to break out the 

costs and benefits by the overall distributions. : 


CATE C3) =-OUCAC -Financins 


This category is handled in exactly the same manner ze 
as capital grants with the exception that the funding = 
is from the Ontario government in all cases. a 


CATE(14) § (15) Mortgage Financing, Other Financing 


This category is analogous to the government capital 
grants with the exception that the source of funds . 
is: the “private-sector ,., Owing tothe ackvot=know a 
ledge on the incidence of funds raised in this cat- ¥ 
egory, a very tenuous assumption has been made to 5? 
use the general business incidence distribution dev- 
eloped in the discussion of line #2. . ¢ 


CATE(16) Campaign and Capital Gifts | Rs 


This category is handled in the same manner as the 
category 'Gifts for Operating Purposes’ - CATE(2) 


CATECI7) -€ (Gis) "€- C19)” “Depreciation, KRepaymenieages 
QUCAC, Other Repayment. 


These categories have all been omitted as they fall 
on the allocation rather than receipt side. In each 


case the money has’ already been allocated both as 
a COst andnas ao Denerit: 


CAT 6942)" Retund of 'Sates- Tax 


The refund of the sales tax is handled in the same 
manner as any government subsidy. The analytical 
difference between this and other subsidies is the 
difference in provincial government. The figures 
used here are the general federal sales tax and the 
general provincial sales tax. About two-thirds of 
the revenue under this assumption is a federal 
government subsidy. (See TABLE C-16) 


FPOR CH) 
PPORCH) FEDERAL? €“PROVINCTAL TAX SPLITS 


TABLE C-16 


ee a a te 


Opportunity Costs 


Many of the categories under opportunity costs have 
already been dealthwith in the Out-of-Pocket Costs. 
The remaining categories are considered below. 


CATE(24) Gifts (CA11) 


The opportunity costs associated with. gifts to post-— 
secondary institutions are handled in one manner. 

They are considered an indirect benefit to the student 
and are broken out by the student's parents! income 
Clase da striburtone. Aste cost,.allcittsr are ablotayas 
by means of the general business distribution. 


CATEC25.°29) Sbossiof -Taxs(Gifts).,. LOSsslor Tax aware =: 


Because of the general uncertainty concerning the- 

source of gifts, the estimated loss of tax revenue 

in gifts is hazardous. The assumptions in estimating 

this have been made elsewhere. In this’ section it 

is of more concern, to establish -a: reasonable division 

of the revenues between the federal and provincial = 
governments. It has been decided that the best estimate 
may. be made on-the basis’ of. the corporation tax; = This as 
estimate would give 90 percent of the revenues to the 
federal government and 10 percent to the provincial. 

(see TABLE C-16) 


CATE(26) OSAP Grants and Fellowships 


The calculation of the opportunity costs to government 
grants has-been simplified slightly. by aggregating 

the student: grants from OSAP with the graduate fel toy 
ships. Both awards will be treated in a manner similar 
to the, out-of-pocket “costs..of: the.OSAP grant Category 
CATECS).. ~ Eha's assumption dastorts the. bene itso 
culations slightly by giving a greater subsidy to the 
student from a low income background. The magnitude 
of funds involved here does not make this a serious 
limitation. The cost calculations are unaffected by 
this aggregation. 


CATE(22) € (34) Loss of Tax (Fees and Equipment) 
Loss “of. Tax: (Rarnines) 


The loss of tax on personal expenditures for, educa- 
tion are a cost to the government. There has been 
ascribed a benefit portion to these “opportunity 

costs on the grounds that the government must make 


up the revenues in another manner. The benefits 3 
are broken down by the fees paid or by enrolment, 2 
in: the case “of Toss of -éarnings., The Cost  toaseHe E 


government has been allocated to each governmental 
level by means of the personal income tax. A weighted 
average for. five’ given income*Levéls was used te 
ascertain the federal provincial split of the tax. 


CATE(33) Loss of Student's Annual Earnings rd 


Foregone earnings are the largest personal opportunity + 
cost associated with education. The loss of earnings 
has been assumed constant for students’ of all tbaer ea 
grounds, and to vary only with the length of the “ 
program,: The benefit calculations are the increased Be 
future income due to post-secondary education. : 
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CATE(35) Institutional Employed Capital 


This category assesses the opportunity cost associ- 
ated with the investment tied up in all capital 
assets of a post-secondary institution. It may be 
considered as similar to a "shadow rent". To the 
extent the post-secondary institution does not have 
to pay this rent it represents a subsidy to the 
student. A similar argument applies also to the loss 
of COPpporation: taxt ors property tax. :-As-a.cost 2 
is assumed to be similar to the operating cost and 
will be broken back in the same manner as a cost 

to the public. The split between the federal and 
provincial government is assumed to be the same as 
that for the operating grants. 


CATEC1) Incidence on each income group is determined 
in a straightforward manner. 


CATE 36)" hOss: of. Gorpora tron Lax 


fheassumptionm ampis.cay inthis Category as.that 

the government would receive tax revenues if funds 
were invested in the private sector. Since the 
post-secondary schools do not pay corporate tax this 
1s ‘seen-as a-subsaidy to the institutions. ~ THe dis- 
tribution of the benefits is straightforward. The 
distrrbiwtion;, of athe. costs is ,assumed to be that of 
the normal rates of the federal and provincial cor- 
porate tax. (see TABLE C-16) 


CATE(37) Loss of Property Tax 


The rationale for including the loss of property 

tax is the same as for the corporation tax. The 

only difference is the fact that the property tax 

is solely a municipal tax and therefore falls under 
the provincial government incidence rate. (See TABLE 
C-16) 


The Tables C= long C+ ona pper Cabs? )--summareze™ rane 
socio-economic distributions and federal/provincial 
DreakOMmis disedian aL ne eSeac von volte ss: lucy . 
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BENEFIT ANALYSIS MODEL 
D.l Male (Female) Cost-Benefit Analysis 


The model generates two tables, for MALES and FEMALES 
separately. Both tables are conceptually identical. 
Fach of these tables has two sections called SOCIETAL 
and STUDENT. The procedure for computing the societal 
results 1S similar to that used for the computation of 
student. results; except that: 


(a) no tax adjustment is applied to the calculation 
of lifetime earnings, 


(b) for the computation of Net Present Value, Benefit/ 
Cost: Ratio and Internal Rate’of Return,’ societal 
costs are applied instead of student costs. 


Died Det ind ta ons 
Intermediate Results: 


Zs - EXPECTED EARNINGS 
J at age (3) given that one graduated from 
program tk). 
a 4 8 
ee wb 2 Lees 
dene S44 


455m - LIFETIME EARNINGS 


represents the future expected gain in 
adjusted annual earnings due to PSE, by 
occupation (i), age (j) and level of 
education (m), in terms of earnings differ- 
entials between PSE and HS graduates. 
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Li iCee NR Celis ROB her ye OF mUd Na INTO OCCUPATION 
1), with educational level (m), given that 


P cae ATAN (L,I,M) PROBABILITY OF ATTAINING A 
ee LEVEL OF EDUCATION 
(m) given the program (k), poem Set PASS” Cigt 
t , 5 


Pi:mk - PROBABILITY OF ENTERING OCCUPATION 


(i) L given the program (k) and level 
of -education (m). Set up at.valué of is 


Output: 


NPV) ~ NET PRESENT VALUE 


This is the present value of a future stream of returns. 
discounted by some factor which accounts for a time 
preference in which present assets are worth more than 
TUBUreLassers- 


Net present values are important in benefit/cost 
models of higher education in that higher education 
provides individuals and society with human capital 
whose value stretches into the future and is specified 
in. terms of earnings. differentials. » In order fo . 
generate comparable statistics which reflect the differ- 
ential returns from educational investment, the various 
income streams are computed in terms of net present 
value 

48 Zea 
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B/C, = BENEFIT/COST RATIO 


The. benefit/cost. ratio is:a statistic used to measure 
the "profitability" of public investment proj;e@ctss eee 
is a single integer value which represents the ratio 
between the discounted stream of benefits, or returns, 
from an investment project and the discounted stream 
of costs which are attributed to these projects over 
some time period. Returns in the future, as well as 
costs, have less than full value in-the present yas 
the benefit/cost model they are reduced to their present 
value by a discount rate which represents the social 
time-preference for future, as opposed to, present 
assets. The rate of interest on long term government 
bonds is normally used as a surrogate for the social 
discount rate. 
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INTERNAL- RATE OF RETURN 


Divwsithat, race or. discount (n*) which makes the 
present value Of: returns on. a project equal to the 


cost of the project; alternatively it is the annual 
PAaCeiOt=DUOimmu? eCxperbea CPO ties projec tre ties ware 
called marginal efficiency of capital and isa 
measure of the desireability of alternative investment 
in relation to the current rate of interest. 
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TOTALSCOST®? CSOCLPETAL OR-STUDENT) 


is the sum of average costs per student, Academic 
Year €& Program, over Academic Year - see p. B-38 


(1) Societal Total Cost - see YEAS (ET) P. B-38 
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Input. Variables (Subscripts & Superscripts) 


C, > SNOB (1) - NON-PECUNIARY RATE OF RETURN (PSE GRAD.) 
C - HSCS (1) - NON-PECUNIARY RATE OF RETURN (HS GRAD.) 
E;, - EXIT (L,N) NET MIGRATION 
fe --GROW (R) - ANNUAL RATE OF GROWTH 
L.. - LABF (I,N) LABOUR FORCE PSE PARTICIPATION RATE (F) 
y LABR (I,N) LABOUR FORCE PSE PARTICIPATION RATE (M) 
L. - HSPF (N)* - LABOUR. FORCE HS PARTICIPATION RATE (F) 
J HSPM (N) - LABOUR FORCE HS PARTICIPATION RATE (™) 
M. - DIEF (N) - MORTALITY RATE (FEMALES) 
J DIEM (N) - MORTALITY RATE (MALES) 
N - HSAB (1) - EARNING ABILITY INDEX OF HS GRADUATES 
PSEC (1) ~- EARNING ABILITY INDEX OF PSE GRADUATES 
X..,, - EARN (1,N) ANNUAL EARNINGS OF PSE GRADUATES (M) 
J GIRL (I,N) ANNUAL EARNINGS OF PSE GRADUATES (F) 
X. - HSEF (N) - ANNUAL EARNINGS .OF HS GRADUATES (F) 
J HSEM (N) - ANNUAL EARNINGS OF HS GRADUATES (M) 
T(x) - TAXS (P): ~- INCOME TAX RATE 


INFLATION FACTOR 1 + 6 
DISCOUNT RATE 


CMs 8) A icy. pale) 
pi DESC) 


ae INT ~ INTERNAL RATE OF RETURN (see R/R p.D-3) 3 
Subseripts: 

i - L - Occupation 

j - N - Age 

Keer -~ Program x 
m-—-M = Level iof seduce eEon 

h - R - Calendar year. 

Superscripts 

c- -~ Year for which the analysis is undertaken 
Oo - ~ Year in which the data were published 

t - Year in which the graduation occurred 


The discussion of the particular variables and sub- 
scripts is organized in alphabetic order with regard 
to four character mnemonics, regardless of sex Cae, 
applicable). 


DEL Gas) 


DIEM 
DIEF 


In-this phase. ofsstudy“setsup sates. 


However, one would not expect the inflation factor 
that adjusts employment income of engineers, say,age 
95 —- 34: from L961. to 1968 dollars to be the same 


factor as that of 35 - 44 or 45 - 54, or 55 - 64 year 
old engineers. In fact, if the earnings of engineers 
in the 1961 census and in the 1967 survey are) used git 


is seen that the factor varies from 1.29 to 1.99. 
This variation reflects changes in supply and demand 
in the economy. (See Table D-1) 


(N) 
(N) 
Life tables for Ontario 1960-1962 (F-20) have been 
used in this phase of the study. -As stated in the 
introduction, standard actuarial notation is used; 


that is, pe is thes probability of surviving tare 
next-ace interval for a person who _has attained age 


x. There are two tables: one for males (Table D-2) 


and one for females Cia bl eis bat) 3 The rates as stated: am 


however, are not occupationally specific. 


TOTAL ANNUAL INCOME FROM EMPLOYMENT - CANADA 


(Professional Engineers, University Graduates - Males) 


TABLE D-1 


Years after Index 
Professional 
Cartifiteatzon 


LOCH 19 


sources: -F-28 1961 Census of Canada, Table B6-8, Cat. No. 98-502 
Volume GV 7 pps ye boo, 


F-~3l Estimates of Highly Qualified Manpower working 


for Employers and Residing in Canada, Annual 
Earnings, Tables 55B & 36. Department of Manpower 
and Immigration, 1967, (Unpublished). 


To inflate the statistics reported for employment income one 

would like to have employment income indices, by occupation, sex 
and age. Also to convert data from Canadian to Ontario Statistics, 
a set of indices for each of Canada and Ontario would be needed. 
This is exactly the same problem as it is the one associated with 
the FRGO (I,J) variable. For more details see p. B-21. 


In order to make these particular conversions, 68/67 and Ontario/ 
Canada, we can use both the composite inflator and/or the data as 
provided by TABLE B-4, therefore 


SAS) 

nee Se os : ian Peas Ie 
Meee 

and as stated before (p. B-22) 

=n) 

as peeks AEBS = oh TGs) Rae 17 
ies 102.83 
wry 


We emphasize that these latest indices are based on the industrial 
composites and could lead to an understatement of the gains of 
professionals. 
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(N) 
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Ontario Life Table, 1960-1962 — Table de mortalité, Ontario, 1960-1962 


MALES — SEXE MASCULIN TABLE Dew 


° 


100, 000 
97,402 
97,259 


97, 152. 


97, 062 


96,999 
96,947 
96, 897 
96, 846 
96, 800 


96, 756 
96, 712 
96, 666 
96,617 
96,560 


96,491 
96,410 
96,316 
96, 210 
96, 094 


95, 967 
95, 830 
95, 685 
95,536 
95,388 


95,245 
95,108 
94,978 
94, 851 
94,725 


94, 600 


94,474 | 


94,345 
94, 210 
94, 067 


93, 913 
93,745 
93,562 
93,364 
93,150 


92,92) 
92,675 
92,406 
$2,108 
Tee 


91,388 
90, 956 
90,469 
89, 926 
89,326 


88,669 
87,951 
87, 166 
86,304 
85,3957 


. 02598 
. 00147 
. 90110 
. 00093 
. 00065 


. 00054 
. 00052 
. 00053 
. 00048 
. 00045 


. 00045 
. 00048 
. 00051 
. 00059 
. 00071 


. 00084 
. 00098 
. 00110 
. 00121 
. 00132 


00143 
00151 
00156 
00155 
00150 


. 00144 
. 00137 
. 00134 
. 00133 
. 00132 


. 00133 
. 00137 
. 00143 
. 00152 
. 00164 


. 00179 
00195 
. 00212 
. 00229 
. 00246 


. 00265 
. 00290 
. 00323 
. 00366 
. 00417 


. 00473 
. 00535 
. 00600 
. 00667 
. 00736 


. 00810 
. 00893 
. 00989 
. 01097 
01214 


97, 667 
97,313 
97, 203 
97,105 
97, 028 


96,973 
96,922 
96, 871 
96, 823 
96, 778 


96,734 
96, 689 
96, 641 
96, 588 
96,525 


96,450 
96,363 
96, 263 
96,152 
96, 030 


95, 898 
95, 757 
95,610 
95, 462 
95,316 


95, 176 
95, 043 
94,914 
94, 788 
94, 662 


94,537 
94,409 
Of Zick 
94,138 
93,990 


93, 829 
93, 653 
93,463 
93, 257 
93, 035 


92,798 
92,540 
92,257 
91,939 
91,579 


91,172 
90, 712 
90,197 
89, 626 
88, 997 


88,310 
87,558 
86, 735 
85, 830 
84, 839 


6, 831,935 
6, 734, 268 
6,636,955 
6,539, 752 
6,442, 647 


6,345, 619 
6, 248, 646 
6,151, 724 
6, 054, 853 
5, 958, 030 


5, 861, 252 
5, 764,518 
5, 667, 829 
5,571, 188 
5,474, 600 


5,378,075 
9, 281, 625 
5, 185, 262 
5, 088, 999 
4,992, 847 


4,896, 817 
4,800,919 
4,705, 162 
4,609,552 
4,514, 090 


4,418, 774 
4,323,598 
4,228,555 
4,133, 641 
4,038, 853 


3,944,191 
3, 849, 654 
3, 795, 245 
3,660, 968 
3,566, 830 


3,472, 840 
3,379, 011 
3, 285,358 
3,191, 895 
3, 098, 638 


3,005, 603 
2,912, 805 
2,820, 265 
2,728,008 
2,636, 069 


2,544,490 
2,453, 318 
2,362, 606 
2,272,409 
2, 182, 783 


2,093, 786 
2,005,476 
TORT I9LS 
1,831, 183 
1, 745,353 


68. 32 
69.14 
68. 24 
67.31 
66.38 


65.42 
64.45 
63.49 
62.52 
61.55 


60. 58 
59. 60 
58. 63 
57. 66 
56. 70 


55. 74 
54. 78 
53. 84 
52. 89 
51.96 


51. 03 
50. 10 
49.17 
48.25 
47,32 


46.39 
45.46 
44.52 
43.58 
42.64 


41.69 
40.75 
39. 80 
38. 86 
37, 92 


36.98 
36. 04 
358t) 
34.19 
8320 


32.35 
31. 43 
30. 52 
29. 62 
28. 72 


27. 84 
26.97 
26.12 
25.27 
24.44 


23.61 
22. 80 
22.00 
21.22 
20.45 


“ 


DIEM (N) Ontario Life Table, 1960-1962 — Table de mortalité, Ontario, 1960-1962 
MALES — SEXE MASCULIN TABLE D-2(cont'd) 


t) 


84, 321 1,131 «98659 01341 83,755 | 1,660,514 19. 69 
83, 190 1, 231 «98520 - 01480 82,574 | 1,576, 759 18.95 
81,959 1, 337 - 98369 - 01631 81,290 | 1,494,185 18, 23 
80, 622 1,448 - 98204 01796 79,898 | 1,412,895 17.52 
79,174 1,562 - 98027 - 01973 78,393 | 1,332,997 16. 84 
77,612 1,677 - 97839 02161 76,773 | 1,254, 604 16.17 
75, 935 1,791 97641 «02359 75,039 | 1,177,831 15.51 
74, 144 1,903 97433 «02567 13, 192)" 1,102, 792 14. 87 
712, 241 2,005 97225 202775 71,238 | 1,029,600 14.25 
70, 236 z2,097 «97015 02985 69, 187 958, 362 13. 64 
DO Aecesecoctiecveavsperpaaaesoseisocconasponsecesevesssvnen 68, 139 2,187 - 96791 « 03209 67,045 889,175 13.05 
ID Giles pes ci sieseo ae ceecasbecncuo dunes siuten creep resetinstones 65,952 2, 281 » 96542 - 03458 64, 811 822, 130 12. 47 
Gi literomedesatanevuconscvascsnstvassehocssessossens¥eosovees 63,671 2, 386 296253 - 03747 62,478 157, 319 11.89 
GO cprvotadcnateatasyasesesdcences osesyesvieeseesdeesoneavens 61, 285 2,495 295929 - 04071 60, 037 694, 841 11.34 
Epa gas west di cluarers Sugapaas sacvamnorasesecesecssotadetes 58, 790 2,601 295575 e 04425 57, 489 634, 804 10. 80 
WU meiessacnoreraveseccoacaqsececs¢sshssercssonsecoseonvore 56, 189 2,702 95191 - 04809 54,838 977, 315 10. 27 
TI cosccssecessones mabenemaen Secret sae-nrerey ohaperecssanee 53, 487 2, 796 294773 005227 52,089 | 522,477 9.77 
Shed Beiaothauickuatankatancasvesacesoseoes soscebantadsecasts 50, 691 2,880 ° 94318 205682 49, 251 470, 388 9. 28 
ee Mectdenase Wevexceancowenad-nencoaasstebncasesceousnoasss 47,811 2,948 » 93834 - 06166 46,337 421,137 8. 81 
Sipe Bornes gen tes aaieatesksbahipecosaos<scocasasnssscncohenseee’ 44, 863 2,996 «93321 - 06679 43, 365 374, 800 8.35 
Upiilowece soraabrerersnedeacanccenceseesanobeoosesanenseovens 41, 867 3,027 «92770 - 07230 40,353 331, 435 Py? 
E Sebipelwasthsapsersisenetibecnodvasraposeesacssseyerensnsnent 38, 840 3,040 92172 - 07828 37,320 291,082 1. 49 
Mueneass tivianseuccaneanandapas-scueeeessasstcuacdicrams 35, 800 3,037 91517 - 08483 34, 281 203; 762 7.09 
POs Meearebattaddhsaseanshinaatsasesh'ss ceaccosabhsseecscnses 32, 763 3,011 - 90810 - 09190 31,257 219, 481 6. 70 
Pee castss cab -edatacicncal ese csuncecsssesce pocannanstevesess 29, 752 2,957 «90060 - 09940 28, 273 188, 224 6. 33 
26, 795 2,879 + 89255 - 10745 25, 355 159,951 5. 97 
23,916 2,777 «88387 11613 22,927 134, 596 5. 63 
21, 139 2, 654 - 87446 - 12554 19,812 112, 069 5. 30 
18, 485 2,907 - 86438 e 13562 17, 231 92, 257 4.99 
15,978 2, 338 - 85369 - 14631 14, 809 15,026 4. 70 
13, 640 2,151 «84230 - 15770 12,564 60, 217 4.41 
11, 489 1,952 - 83012 - 16988 10,513 47,653 4.15 
9, 537 1,745 - 81704 - 18296 8,664 37, 140 3.89 
1, 192 1,534 «80313 - 19687 7,025 28, 476 3.65 
6, 258 1,324 «78845 «21155 5, 096 21, 451 3.43 
4,934. 1,120 «T7292 + 22708 4,374 15, 855 3. 21 
3,814 929 - 75643 2 24357 3,349 11, 481 3.01 
2, 885 153 - 73888 226112 2,908 8,132 2.82 
2, 132 596 « 72034 « 27966 1,834 5, 624 2. 64 
1, 536 459 - 70088 «29912 1, 306 3, 790 2.47 
1,077 344 - 68039 - 31961 905 2,484 2. 31 
733 250 - 65878 » 34122 608 1,579 2.15 
483 176 - 63596 - 36404 395 971 2.01 
307 119 Ooo - 38801 247 576 1.88 
188 718 - 58693 «41307 149 329 1.75. 
110 48 - 56068 « 43932 180 1. 64 
62 29 2 93316 « 46684 94 1.52 
33 16 - 50426 «49574 47 1.42 
17 9 47405 252995 22 1. 29 
8 4 « 44259 2 95741 10 1. 25 
4 2 + 40978 - 59022 4 1.00 
2 1 0810045) 2 0.62446 1 0. 50 
1 1 «33975 - 66025 _ 


DIEF (N) Ontario Life Table, 1960-1962 — Table de mortalité, Ontario, 1960 - 1962 
FEMALES — SEXE FEMININ 


Age x 


PPPrrerrTriiTTiT ir ii eit a 
PPreTrTereT erie 
SOR Oe OHS H SESE OOEOSESE SESH OS SE SESH OE ESE OSES OOS ETHOS SOOO EOOED 


Prrrrrrrrriririti rrr iri 


PrITITiTi Teer aa) 


O00 CSO SOOO CE SOOT E OEE ES SOOO SSEOSD SS OSET SO SOOOH DESEO OTOTIOOO® 


Prrrrevrrrrriir ri irtit itr aT) 


Prevey eter erie) 


BOOP OOOO SEO OEE E SSH SOO SESE SE OD OS SUSPSOSOSDSEOOHO SOHO TOO SOOD 


CSO CSTE STOO OSL SENSO HS OESDSOOS OOOO OOD OOS ODESOSDO OOOO OO OO® 


100, 000 
97,953 
97, 830 
97, 750 
97, 685 


97, 633 
97, 589 
97, 550 
97,515 
97, 484 


97, 456 
97, 430 
97, 404 
97, 377 
97, 349 


97,318 
97, 283 
97, 245 
97, 204 
97,161 


97, 116 
97, 070 
97,022 
96, 973 
96,921 


96, 866 
96, 808 
96, 746 
96,681 
96,613 


96,543 
96, 471 
96,395 
96, 314 
96, 227 


96, 134 
96, 032 
95, 922 
95, 800 
95, 666 


95,519 
95, 357 
95, 178 
94,979 
94, 759 


94,515 
94, 247 
93,951 
93,627 
93, 273 


92, 889 
92,472 
92, 021 
91,531 
91, 002 


"99954 


. 99953 
99951 
. 99949 
. 99946 
99943 


.99940 
. 99936 
. 99933 
. 99930 
- 99928 


. 99925 
.99921 
. 99916 
. 999 10 
. 99903 


. 99894 
99885 
. 99873 
. 99860 
. 99846 


. 99830 
. 99812 
«99791 
. 99768 
. 99743 


. 997 16 
. 996 86 
.99655 
.99622 
. 99588 


»99551 
. 99512 
. 99468 
. 99422 
. 99375 


.02047 
. 00126 
. 00082 
. 00067 
. 00053 


. 00045 
. 00040 
- 00036 
. 00032 
. 00029 


. 00027 
. 00027 
. 000 28 
. 00029 
. 00032 


. 00036 
. 00039 
. 00042 
- 00044 
. 00046 


. 00047 
. 00049 
. 00051 
. 00054 
. 00057 


. 00060 
. 00064 
. 00067 
. 00070 
. 00072 


. 00075 
. 00079 
. 00084 
. 00090 
- 00097 


. 00106 
. 00115 
. 00127 
. 00140 
- 00154 


. 00170 
. 00188 
. 00209 
00232 
. 00257 


. 00284 
. 00314 
. 00345 
. 00378 
. 00412 


. 00449 
. 00488 
. 00532 
- 00578 
. 00625 


98, 180 
97, 876 
97, 788 
97, 716 
97, 658 


97,611 
97, 569 
97,532 
97,499 
97,470 


97, 443 
97,417 
97,390 
97, 363 
97, 333 


97, 300 
97, 264 
97, 224 
97, 182 
97, 138 


97,093 
97, 046 
96, 997 
96, 947 
96,893 


96, 837 
96,777 
96,713 
96,647 
96,578 


96,507 
96, 433 
96, 354 
$6, 270 
96, 180 


96, 083 
95,977 
95, 861 
95, 733 
95, 592 


95, 438 
95, 267 
95, 078 
94, 869 
94,637 


94,381 
94,099 
93,789 
93,450 
93, 081 


92,680 
92, 246 
91,776 
91, 266 
90, 717 


TABLE D- 3 


7,439, 541 
7,341, 361 
7, 243, 485 
7, 145, 697 
7,047,981 


6,950, 323 
6,852,712 
6, 755, 143 
6,657,611 
6, 560, 112 


6, 462,642 
6, 365, 199 
6, 267, 782 
6, 170, 392 
6, 073, 029 


5,975, 696 
5, 878, 396 
5, 781, 132 
5,683, 908 
5, 586, 726 


5, 489, 588 
5, 392, 495 
5, 295, 449 
5, 198, 452 


5, 101,505 


5, 004,612 
4,907, 775 
4,810, 998 
4,714, 285 
4,617, 638 


4,521, 060 


3, 560, 070 
3, 464,632 
3, 369, 365 
3, 274, 287 
3, 179, 418 


3, 084, 781 
2, 990, 400 
2, 896, 301 
2,802,512 
2, 709, 062 


2,615, 981 
2, 523, 301 
2, 431, 055 
2,349, 249 
2, 248, 013 


on 
Saal 
ee 
OMoue 


oat ore a ae 
me b e 
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. FEMALES — SEXE FEMININ ? TABLE D-3(€cont"d) 
0 
Spe Base sdeedei iiss Vas hag ea ae quan evgntee vvset exanges 90, 433 . 00677 90,127 | 2,157, 296 23. 86 
Pepa: aki Ges devaiatisecteoames othe snerarshasenpnaseeo=ces 89,821 . 00736 89,490 | 2,067, 169 23.01 
SAP ccaeaatnasts tte vesasiwes sound Weorshinsensce 89, 160 . 00806 88,800 | 1,977,679 22.18 
er Seteaa cea sans He ockw pn Hana tetddaawoncs Ses0s 4¥sp> 88, 441 . 00883 88,050 | 1,888,879 21. 36 
Pc reeeeea wae eae tnties cx Cony ai'aphe pete dvunes bose ont pve 87, 660 . 00967 87,236 | 1,800,829 20. 54 
APE 8 TE Oe eee ae 86, 812 . 01060 86,352 | 1,713, 593 19.74 
Bey ees eek ek gists NAR) sip saver sceesccendvcres 85, 892 . 01167 85,391 | 1,627, 241 18.95 
Be agree ca kek septa asercs tnt Rarer wage cee sett 84, 890 . 01291 84,342 | 1,541, 850 18. 16 
SA Re rtia 5 aa cat eat MEAN «kdb onde tae ebe se ugeaserses 83, 794 . 01431 83,194 | 1,457, 508 17.39 
pases Ties ns poe uncatsa fokoavVe atone ca adens sh ocesee oe 82,595 .01584 | 81,941 | 1,374, 314 16. 64 
Gicaaks vactyomvenattginronsSosoanves ie sasdonaeeseaecnecnasiee 81, 287 1,425 . 98247 . 01753 80,574 | 1, 292, 373 15. 90 
Gece oc gchcen sgt ctdbiginep oe sexvnyoenPacwasanass ones 79, 862 1,549 . 98061 .01939 79,087 | 1,211,799 15.17 
Bd beta rearg ty hae tore take saccdewded nanes vavagnabes tees 78,313 Work . 97858 . 02142 77,474 | 1,132,712 14. 46 
Bia eee shcaetepea vp tp aiaess ta sieaaivnsnsovsentapnssssaud oapedine 76, 636 1,802 . 97649 . 02351 75,735 | 1,055, 238 13,,77 
BO Me icpcstecnantnstnswcastote beeen ston ass vas ewirsanensese 74, 834 1,919 . 97436 . 02564 73, 874 979, 503 13. 09 
OE eaeas aires vais pace 30 nea b- «20nd eases one abs ec evans 72,915 2, 042 - 97200 . 02800 71,894 | © 905,629 12. 42 
TAS deka eateecxsctoeneos sont ossed nen sess douse omeninanses=¢ 70, 873 2, 182 . 96921 . 03079 69,782 833, 735 11. 76 
ear eae ccectsh so ine.a Usphsesege +t haseseusesetabasahps 68,691 2,390 .96579 . 03421 67,516 763,953 11.12 
Ay Tica nc aap si geysussteesisvse es sve susieevevadvedantowessts 66, 341 2,933 . 96182 . 03818 65, 074 696, 437 10. 50 
Be setee cat sceSnckeeh ony Oe ato canes cosievesceaede csuemewe 63, 808 2, 117 . 95742 . 04258 62, 449 631, 363 9. 89 
erred Aare a Nat wie tabeadu acters Syensabaiesss see onpihi 61, 091 2,902 . 95250 . 04750 59,640 568, 914 9:31 
Be Fe aeons Sines hcxbesicben dene necedvengesia sons 58, 189 3,088 . 94694 . 05306 56,645 509, 274 8. 75 
PWIA wf ai varande feats verse tha basceeowandxeinesy ease 55, 101 3,210 . 94065 . 05935 53, 466 452,629 8. 21 
FU Rae eas da coe cavemen wih BenowWoapsidactnerente se 51, 831 3, 436 . 93371 . 06629 50,113 399, 163 7.70 
SF ire Se hah a raaty oly gehen os eietnenavasin\sysssenosoess 48, 395 3,573 . 92616 . 07384 46, 608 349, 050 T. 21 
SOG Seeker t ance nce cope deech Ganado bxeb engy ocedeweronn 44,822 3,679 «91T92 . 08208 42,982 302, 442 6.75 
Bee ne nav ceectvd, ot este dne Sea oascnscnebvneeasane- sede 41,143 3,749 . 90888 . 09112 39, 268 259, 460 6. 31 
Be Rarity ecw va das pesey enon tee dddoosseevernserbaentp ae cla 37, 394 3,779 . 89894 . 10106 35, 504 220, 192 5. 89 
Doak istt seedectele aa ceats «asia ddewgacanisearacnnahoawne do 33,615 3, 109 . 88817 . 11183 31,735 184, 688 5, 49 
BAe eee cages don nantwags ansves chesSeahbrs seae-semtnee 29, 856 3,683 . 87663 . 12337 28,014 152, 953 5.12 
RD yeas oh goa than. ches one sbosbesseroue onees<=re> ove 26,173 3,904 . 86423 plo tt 24, 396 124, 939 4.77 
BU oer rinnctbsgn tae vacant ana see sear Tat dtoewot ens ose 22,619 3,373 . 85086 . 14914 20, 932 100, 543 4.45 
Biases op teek ante ki vote peel ogo sas cwnar runnedsnns-peere'ee 19, 246 3, 148 . 83642 . 16358 17,672 19, 611 4,14 
DR Pe ieacegsyigatansa¥a- ste {onennratglisssrbonmsngawtnae 16, 098 2, 882 . 82099 « LT9Q1 14,657 61, 939 3. 85 
BS Bhaces ceacun ca nety stash sch cavacnoweavs teers dareoscacesd 13, 216 2,982 . 80462 . 19538 11, 925 47, 282 3. 58 
Ee Beans Wel os oso ov cs aot tage sete nabesutwa anton 10, 634 2,263 18121 . 21279 9,502 35, 357 3. 32 
be ee Amie Ti setae cn Sdeu deb a¥eaaocoaodugie aaanovawe 8, 371 1, 936 . 76867 . 23133 7, 403 25, 855 3. 09 
Stadt cac saab teen a saonnos dusgysesseaeenShatsennnnes>e 6, 435 1,616 . 74889 e201 kl 5,627 18, 452 2. 87 
See eile ts te Savieoam oe osddebteneyvbousasanas sbstacatine 4,819 Leal 12795 . 27205 4,163 12, 825 2.66 
I Roe ate caeatast ccassenahns tices slesusaseetsses es 3, 508 1,032 . 70590 . 29410 2,992 8, 662 2. 47 
DS rath saves sah de te sevnchononneo fees setae 2,476 786 . 68265 . 31735 2, 983 5, 670 2.29 
NG et Eels nol Figae basset tee socerninpeeoens esa 1,690 578 . 65809 . 84191 1, 401 3, 587 2.42 
Be tae recite at cdstccasenscshcoarvae tessa tstiedayoes sp tesxe 1,112 409 . 63213 . 36787 907 2, 186 1.97 
UTR oe eh oee Sc fet ates op ck Sk oondodancueh e osbanee tbabunene 103 278 . 60483 . 39517 564 1, 279 1. 82 
BE oe ea ath varie sueiioknn ob aviea s*uniogs tansge tase noee=3 425 180 . 97626 . 42374 335 715 1.68 
DOG arc hemody sneaees persed oebedsseass ya5i- 08 yr ecaae cn 245 i ap . 54631 . 45369 189 380 1.55 
1 UT EES © te etsy alan ee cee reeeen rey Correa sooty 134 65 . 61490 « 48510 101 191 1. 43 
DOD oa cc eee na thud ibe caced-patoaneupenbas sah s¥oasbabes- 0s 69 36 . 48190 . 51810 51 90 1. 30 
DOF ee hak agenieremadbterstaneipecnlina-Veasansgneeseessse 33 18 . 44741 . 55259 24 39 1. 18 
Ey ae Maar ipy ea vigons ocaovssne cdegnceotnoesbieanosener te 15 9 . 41147 . 58853 10 15 1. 00 
Ren tents csieeaysieestokevn sees Royne ac odeo eas wanes 6 4 . 37399 . 62601 4 5 0. 83 
DEY aeseee Ure Atos gasegotas cay es okaaneSt peas xAVenaasoed 2 1 . 33487 . 66513 1 1 0. 50 
DAY Pe Roe iatinansFenase sdpatosaes stuns gentenbanascesene 1 1 . 29401 . 10599 = = 
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This is the rate at which future returns are dis- 
counted in a calculation designed to formulate the 
present value of a stream of returns (or costs) over 
time ic “Inj this, studyeDisc (ya) 07.) FO Mone pact ae 
see B/C, pn D-2 
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(1). Classification, of sOccupations 


Eighteen lifetime earnings profiles were computed for 
Phase one; sixteen professionals, the one catch-all 
of non-professionals. 


In the former are included agriculture, architecture, 
dentistry, engineering, forestry, journalism, law, 
library science, medicine (pre-medicine, medical intern- 
ship and residence), nursing (which includes the diploma 
in public health’ nursing)’, pharmacy,. physical and 
occupational therapy, social work, veterinary medicine, 
theology, and teaching. 


In the non-professional classification are included arts 
(general and first year honours), arts (upper year 
honours), commerce and business administration, fine 

and applied arts, household and food science, hygiene 
and public health, music, physical and health education, 
secretarial science (general and first year honours), 
science (upper year honours) child study, geography, 
hospital administration, dental hygiene, humanities, 
mathematics, physical and biological sciences, psychologya 
public administration, social sciences, other, techneives 
preliminary year and technical courses. For all 8 

these, it is not possible to infer the individual's 
educational background. 


x 


Ideally one would like to know the earnings by occupation, 
and work function, and the educational background of : 
all individuals. The Department of Manpower and Im- 
migration Survey of Professional, Scientific and Tech- 
nical Manpower - 1967 Selected Tabulations (F-31) lists 


earnings of highly qualified manpower by field of ] 
employment since either professional certification, . 
bachelor or first professional degree, masters, or 
doctorate. For several occupations this is insufficient 
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The first is that one does not know the 
earnings by work function. «hat -.s, “should 
one inpute the earnings of a professional 
engineer to his formal engineering education 
if the individual is presently employed as 

a sales manager? Secondly, can it be~said* 
that the lifetime earnings profile of an 
economist be attributed to the educational 
background of economics? For the first 
problem one would also want to know the 
probability of an individual entering manage- 
ment after a given number of year having 
graduated with a B.A.Sc., given that he was 
in the program of engineering in a given 
Institutions = This=would imply: that\rathep 


thanwusing: Pp. we use Pim:4k as the output 


Tm iak 

relevant, to.earnings of "an individual who 
changed his work function after a given 
number ofsyears..- Aso1t is Niot® possible toa 


quantify Spel ai al sbiticep nase. OL ener s tidy. 


all the earnings of all engineers, despite their 
work function, will. be applied to the educa- 
tional background of engineering. 


The second obstacle cannot be so readily wished 
away. Even a cursory look at the educational 
backgrounds of economists, of managers, etc. 
highlights the fallacy of imputing the study 

of economics, commerce and business administra- 
tion, etc. as the educational background of 
these occupations. The economist studied 
mathematics or engineering or commerce and 
business administration or general arts, etc., 
over and above, the obvious field of economics. 
Consequently the ranks of non-professionals 
swell while the individual professional classi- 
fications.fadL. 


Data Available 


F-28 1961,Census of, Canada, ~ Population. Sample, Incomes 


of Individuals, (Classification: by occupation, 
class -ofsworkers., etc.) > Cat. -No.-.98-502,, Volumes ty 


DBS, 


19'6 5% 


Table B4 - Total income from employment by size 


for .the non-farm MALE population 15 
years of age and over, in the current 


labour. Force. by <OCCUPATION, =totad 
labour force and self employed labour 
force, for CANADA, for the year eé€nded 
May .31, 1961, AVERAGE EMPLOYMENT NCOMEs 


Table B5 - Ditto for FEMALE population 


Table B6 - Total income from employment by size 
for the non-farm MALE population 25-64 
years of age, in the current labour 
force, by OCCUPATION. SCHOOLING and=AGies 
for CANADA. for the year ended. May faa] 
20S Lomas 


al 


-30 Starting Salaries for University Graduates, Reprint | 
Table: 1965" University.-Gradudtes; Proféssieonax | 
and Technical Occupation Section, Series A; Volume =i 
Department of Manpower and Immigration, August, oe’ 

F-31 Estimates of Highly Qualified Manpower working for 

Employers and Residing in Canada, Annuail- Barings. 
Table 36, Department of Manpower and Immigration, ~ 
1967, (Unpublished). 


(3) Earnings of Non-Professionals 


The computation of a non-professional lifetime earnings 
profile uses data from (F-28). From total lifetime 
employment income of all occupations (as in F-28/B4-1, 
line 1) was deducted total lifetime employment income 


of professionals. This yields total lifetime employment — 
income of non-professionals. To find the average lites @ 


time employment income of non-professionals requires 

a division by the number of non-professionals (this 

number is computed by subtracting the number of profes- 
Sionals from the number of reportees in the all occupa- 
tion class.) See Table D-4. * 


It must be stated that although certain professional 
profiles are computed using F-31 (1967 data), the 
1961--data_ must, be-uwsed >for the same sroupaeree 
arrive at a non-professional profile. 


Using just 1961 data does suggest an inconsistency with 
our data, To the extent that the 1961 data Antigeee 

to’ 1968 data differs with (F=319) this imp] ieappemmeeee A 
true’. “Hopetully > -the«<difterence Rear be negligible. 
In any case, 1961 data were used to arrive at non- 


professional earnings. The next stage was to compute 
the ratio of lifetime employment income of non- professiona 
to lifetime employment income of all occupations. Thasis 


value (0.96) is then multiplied by employment income 
of all occupations with a university degree by age (as 


TOTAL ANNUAL INCOME FROM EMPLOYMENT, MALES, CANADA, 1961 


TABLE D-4 


NUMBER AVERAGE 
OCCUPATION REPORTING INCOME TOTAL INCOME 
All Occupations 3,824,447 4,178 LSI Bost Soe 


29 782693 
23,407,680 
65,099,700 

Bewiceiince ore 
214, SOD te 
19,784,817 

130,008,450 
2,571,656 


Agriculture 


Architecture 


Dentistry 


Engineering 


Forestry 


Journalism 


Law 


| Library Science 


Medicine; Pre-Medical 
Medical Intern § Residence 


2732098. 80s 
8,007,744 
45,641,308 


Nursing; Dipl. Public Health 


Pharmacy 


Physical and Occupational 
Therapy 


2, O46 GEE 
19,874,400 
12,067,839 
48,243,200 


Social Work 


Veterinary Medicine 


Theology 


Teachers (just school 
teachers) 


oso00 7S Lo ew.G 


168,985 oe LG 273 S363 Fe 
3,655,462 4,022 14,705,176,446. 


TOTAL PROFESSIONAL 


TOTAL NON-PROFESSIONAL 


Source: F=2:8/ BY 


in F-28/B6-1) to arrive at an imputed value for 
employment income of non-professionals by age. The 
last adjustment is the multiplication of those values 
by the composite inflator 68/61 & O/C (1.45 - See 


p.D-4.1). Thus we have obtained the Tables D-6 and 
DEP CE OPE Sb S575 0 sa aa Oe a GS Ee rcs 
5a oes 


The described procedure assumes 


Average income of all occupations by age if 
Average lifetime income of all occupations 


Average income of non-professionals by age 
Average lifetime income of all non-professionals 


It might be argued that the non-professional earnings 
by imputed solely from (F-28/B6). Although the pro- 
cedure’ would be.as above. the calculations aneomore 
laborious. 


(4) Earnings of Professionals 


The -tdblés D-6 “and D-7 -Ghor-T=1,2,4355.7 50,0, Bee 
15,16,18,19,20,21,57,58) were computed from F-21/B6 
and by means of three ratios.te transform data, 1nso =e 
form owhrtCh-miche per usec, 


As) converts earnings of individuals working 
for employers to earnings of all employed 
Source > 16-3 /36.CLoe 7S 


oe ma pemp loves ty hoo ae 
working for an employer | 


ec a A ES NS a mL I ee 


ay disaggregates a broad category of occupations 
inte specific occupations for MALES 
Source: F-28 /B4 (1961) - average empieyiiems 
income 


| specific occupation (male) 


category (male 


| 


| 


race) disaggregates a broad category of occupations 
into specific occupations and adjusts it 
Simultaneously for FEMALES | 
Source: F=28/B5, Bu (1961) -- average employs 
ment income 


specific occupation (female) | 
category (male : 
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EARN(I,N) LIFETIME EARNING PROFILE - MALES - ONTARIO, 1968 


16871|18828 
15063|/14768 
20973115689 
15361116557 
15063|14768 
12829117465 
15063, 14768 | 
115063114768 
13004 /)13004 
19881!23667 
12305 |13785 
28606 | 22537 
/15063|14768 
8210] 6302 
5 35)Pl12703 
15063\14768 
9919) 756? 
9622!) 8939 
13684;12935 
5475!) 5845 
15063)14768 “ = 
ele co 15063114768 
W ‘Di 


(8000) 
(4000) 
(8578) 


| 
| 
| 
| 
| 
| 
| 


Source: F-28/B4 ,B6(NO= ..30-590550560) 
F-30 CN 472872) : + 
The bracketed figures are set at the indicated values in order to . £ 


enable the smooth polynomial fitting of the income function. 
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GIRL(I,N) LIFETIME BARNING PROFITL. — -PEMALES:—~ ONTARIO; - 1968 
TABLE D-7 


4960 
7306 
(5000) 
9270 
7306 
(5000) 
7099 
(5000) 
(5000) 
2939 
2838 
45 86 
10000) 
(5000) 
4O24 
4118 
(5000) 
3448 


6674 
(8000) 
(2100) 
(5000) 

YT 


Soupees 2 8)F=28/Bo,7B6.(N 
F-30 CN 


30,40,50,60) 
VIE) 


The bracketed figures are set at the indicated values in order to 
enable the smooth polynomial fitting of the income function. 


(5) Notes 


Female Earnings 


It seems unreasonable to scale down the earnings of 
females for certain professions. For example, 
according to the weighing factors, female physicians 
and surgeons should earn 52% of their male counter= 
parts. It would be possible to deflate the female 
earnings in this fashion if wage indices were avail- 
able for males and females by occupation. Jf this 
were so, then the higher female index would tend to 
bring the two profiles, (i.e. male and female) Closer 
tOnDANIL ye PLoa Side NOe ene. Oss Cr. aie COU CES ewe bie 
following professions report equal earning profiles 
for both male and’female: architecture, dentistry, 
engineering, forestry, social work, veterinary medi- 
cine. 


Female Starting Salaries 


Where the female earnings were scaled down, the starting 
salary was also scaled down by the same factor. This 

is not accurate. The female - male earnings ratio of 
1961 is not the same as the female - male ratio of 

1968.: As the ratio by’ occupation for 1968. wasinoe 
available, thes l$6l-ratio was-used. 


Starting Salaries and Special Cases 


In the case of medicine and theology, the. starting 
salary.is presumably at:or afiten age 25. As a-Pectas 

no starting So was reported. For veterinary medi- 
cine and Teachers! College graduates, no starting’ salaries 
were published in the 1968 Manpower and Immigration 
Statistices.: For*these two entries, estimates were used: 


The $6,690 starting salary is a straight average of 
$550 per month for general bachelors and $565 for honours” 
bachelors. ee 


The engineering. starting salary is an average; or gre 
forms of. engineering: chemical,.civil, electraeake 
forestry , geological, geophysical, industrial; mechanical, 
mining physics, and surveying. As the number of people 
reporting in each branch is not published, the $7,380 

is a straight average. The rest of the profile of 2 
engineers is a weighted average bytthe number reporting - 
of an exhaustive set of the different types of engineering 
aeronautical, ceramic, chemical, civil, electrical | 
(electronics and power), Rone tome industrial. maPine , ae 
materials, mechanical, metallurgical, mining, nuclear, i 
petroleum, survey ing ; textile, transportation, andva 
catch-all of engineering not elsewhere specified. 


The figure for lawyers is not representative of the 
articuling year. Articlers received, in fact, $3,720 
in 1968. For nurses (male) the $5,280 figure is for 
nurses with a degree plus R.N. There are currently 
(1970) 47 hospitals on the 29+ 1° system. According 
to this set-up, students are given room and board for 
the firet two years, and $375 per month in- the third 
years Fort 1968. $5 280 wilt be used rather than 

oo. 000 asthe “sharing Sabary us The "2u0t systems 
toOrbe peplaced by -the two year system, which, lake the 
university, has no payments. 


Petar her ad ceeueiiery Swikh ithe Toe hedatavas ‘thatiat 
includes lower paid non-resident nurses. Hence the 
hisure. “atter intlation te L968 )=showld be raised, 

As Registered Nurses make $30 more per month, an even 
split will be assumed of reported registered and non- 
registered nurses in the 1961 census, and hence only 
$180 will be addéd to the annual earnings. 


The final problem is due to not accepting lower female 
earnings profiles for all occupations. Previously, 

when the female non-professional profile was determined, 
the male non-professional profile was multiplied by 

the ratio of female to male earnings of all occupations. 
It is clear that this ratio understates the true fe- 
male earnings. -As a result only an estimate of the 
true ratio canbe made. .lt will be assumed that the 
female non-professional earnings are-110% of the cal- 
culations without this refinement. 


To find the return to Post-secondary Education it is 
necessary to consider the expected net gain in earnings 
due a particular educational training. Although the 
earnings of high school graduates are netted out as 
explained in the benefit-model, the netting should be 
done by high school graduate earnings by occupation. 
That is, the journalists earnings would be the earnings 
of a journalist with a Post-secondary Education degree 
minus the earnings of a journalist without a Post- 
secondary Education degree. As the data for this cal- 
culation were not always available it was necessary to 
settle for deducting those average earnings of high 
school graduates for all occupations from each of the 
different professions and the one non-professional 

Cate gory > 


The earnings for the agricultural professionals were 
gleaned from the census from the category "Biologists 
and Agricultural Professionals". As Veterinarians were 


EXIT 


GROW 


included in this group, they were averaged out. 


Journalists are included with authors and editors 
under the general rubric artists, writers, musicians. 
The census lists no earnings for ages 55-64. This, 
then, must be estimated. 


(LN) ee 
is a measure of net migration of Post- secondary students = 
and/or graduates from the Province of Ontario. From 


the private vantage point, EXIT(L,N) = 1. This is 

an over-simplified assumption designed to express 
that the student will reap the gains from his Post- 
secondary Education no matter where he lives. From 
the societal viewpoint it might be argued that EXIT 
is equal to or less than one depending on whether 
there. isva net inflow, no change, or ‘nek outi lew or 
Post-secondary students and/or graduates from the 
Province of Ontario. For the time being the value of 
PXIT CL, ND. peat « 


(R) . 
As the lifetime earnings profile is being determined bid 
from cross-sectional data it seems more than reason— = 
able to adjust for the real growth in per capita incomes 
Furthermore, as the demand and supply conditions are 
constantly changing, it can be fully expected that 
the earnings profiles of different occupations over 
time will change relative to each other. As a result, 
the analyst, at the time of the computer run, can 
posit different values of this real per capita growth 
rate, for-as many of the different occupations as ie 
so desires«=. Alternatively, of course, he can assume 
only one rate for all occupations. The value of GROW 
was set at (2.57% in -this phase of: the study. . 1t)yes 
estimated from the following set of data: 

TABLE D-8 


F-15%=Canada Year Book 1969, Cat. Now Li=2G55 
DES. ee Ok. 


F-16 National Accounts, Income and Expenditures 
968, Cat. No. 13-202," DES) 13aee . 


HSAB 


The growth factor should be occupation and year 
specific, however, the implementation of ‘this vari- 
able in such a format implies a knowledge of market 
trends. Without a manpower study, future changes 
in supply and demand can only be guessed at. By 
including 2.7% as the average real growth rate, 
changes in earnings due productivity are accounted 
For. 


Although the model is flexible enough to allow for 
changes in occupational growth rates over time, the 
analyst is urged to use this tool only with strong 
a priori hypotheses. 


(1) 

is an adjustment for the ability of the student. It 
is an index which discounts average earnings of an 
individual currently working in a particular occupa- 
tion to the earnings which would be earned in that 
occupation by an individual of given ability. The 
value of HSAB has been set at 60.00 


In "Measuring the Contribution of Education (and the 
Residual) to Economic Growth" in the Residual Factor 
and Economic Growth E. F. Denison (E-13) has suggested 
that the 'elementary-secondary' level perhaps 40% 

of the observed differentials in earnings are attribu- 
table to differentials in students abilities, etc. 

Cp. 495). G. Becker (E-3) in Human Capital, attempts 
to isolate ability as a determinant of earnings 
(chapter IV). He finally suggests "... that college 
education itself explains most of the unadjusted 
differential between college and high-school graduates" 
(p. 88). He suggests that ability plays a greater 
role in education before the post-secondary experience. 
In "Monetary Returns to College Education, Student 
Ability, & College Education" B. Weisbroad and 

P. Karpoff (E-66) ‘state that "... about one-fourth 

of the difference shown by census data between the 
mean earnings of college graduates and the mean earnings 
of high-school graduates can be viewed as a return 

to the higher level of non-schooling variables pos- 
sessed by college students generally, and'not as a 
return to schooling". This figure ranges from 18% 

to 31% depending on the reference group used. 


As Denison says, "to the extent that college educa- 
tion is an investment in higher earnings, it appears 
to be a better investment for those individuals who 
have the ability and motivation to achieve high class 
rank" (p.497) 


‘a 

‘ie 
r 
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Student ability can be measured through the careful 
consideration of the following: 


(i) teachers' recommendations concerning the 
initiative, co-operation, reliability, 
industriousness, etc. of the students 
entering into Post-secondary Education. 


Cia)" teachers) patings on the -chances tiiae 
students will enter Post-secondary 
Institutions. 


Glia ys teachers” matings on st he-chaneces "or 
students succeeding at university. 


(ivJo the final high school .veer-cradesaverages 
of ‘the students enterifie into=Prost-= 
secondary Education. 


(vy) the results of standardized -schodas tne 
tests. 


The Office of Statistics and Reeords, “at the Universiey 
of Toronto published Student Statistics Volume V, 
1967-1968 .(¥=-36)... From-this, are. obtained the @tag. 

13° averages of Ist year undergraduates in 1967-68 

ane thes Ustot 21. | 


Two problems, albeit minor, are introduced here. = ine 
first is that: the data is:forei96/-63.—. This 1S ee 
serious, as. the results are notisensitive to Smale 
changes in standards. The.second problem is that 

of considering the standards at the University of 
Toronto as (a standard for Ontario. Once again. Giese 
is not .serioustas.1),only a relative i1dea-of vie 
ability.of students: in Vardous. Courses 15 needews 

The. actual level is* not- important. 41) The dippeneaee 
in the admission standards of the different schools 
will be partially taken up by the probability of 
succeeding in a given program at a given institution. 


For example, if the standards at the University of 
Toronto in program I are higher than the same stand- 
ards at :different-institutions, then hopefullyariae 
probability of succeeding in that program at the 
University of Toronto will also be somewhat higher. 
This will tend to give a greater relative return to 
graduates of the University of Toronto. 


A final problem is that not all of the data needeG@aeias 
available. Where they are not accessible, they are 

estimated. Such estimates are indicated by a capital 
"E" (Table D-9) | 


x aa 


A further assumption to make the model operative is 
tO posit a -vaiueroftability for the high schood 
graduate who does not continue into Post-secondary 
POuUCeb LOM as ob OW blins. GUO was. used \as, It. Ls tie 
minimum entrance average. Consistent with the 
theoretical preamble to this variable, it is assumed 
that "ability" is responsible for from 0 to 40 per- 
cent of the expected net gain in earnings due Post- 
secondary Education. The final step then, is to 
Ssubtraet the ability of occupation “al=from the 
ability of the high school graduate and normalize. 
This difference times b, where <b<40% yields the 
percentage of earnings due ability. The purpose of 
the. subtraction jis to form an ability index which 
"converts the average earnings of an individual 
CUDPen ty WwOCkKINe ic part reilan. Occupation: Lor dene 
earnings which would be earned in that occupation 

by an individual of greater than high school ability: 


The function finally utilized may be expressed as 


HSAB = E Cee ls 
60 
where UN = grade 13 average of university student 
(program specific) 


b Se vabiluty "coefficient 0<b<40 
Agriculture Te Ore 
Architecture Proce 
Dentistry one 
Engineering i enas: 
Pores tay 66.0 
Journalism 66.0 
Law Tog 
Library To 2 
Medicine Sas 0 
Nursing eee 
Pharmacy Olea O 
Physi.c@adsand. Occup. ;Tnerapy, ell, Se 
Social Work aor 
Veterinary Medicine Hasna) 
Theology Ore 
Teaching - University Ae 


- Teachers’ College 


Non-Professionals Recipe gede| 


source : F-36 


* the average of the faculty of Arts & 
Serence “1s 72.8-G67.9, seneral courses, 
76.4 in honour course). The non-professional 
category includes: Applied Args 71.93, 
Food Science 58.3; Physical -€-Heal th -Epduca= 
tion 68.4, and Dental Hygiene 65.8. Then 
values, as well as’ others not published, 
pull the non-professional average down from 
ip aa sw 


HSCS 7G) 

SNOB CID 
The non-pecuniary benefit vary over occupations. 
This helps. to explain, “for example, “the dafference 
in earnings between professors and equally educated 
but usually better paid non-professors. Of course, 
monopolies, monopsonies, customs, trade unions, e€fC% 
account for differentials in earnings among the 
different occupations. It‘is, not -intended that 
bé an equalizing force. | In this phase of the siuey 
HSCS and/or SNOB = OQ. 


Tt has been stated earlier that there exist several 
ways to price the outputs of Post-secondary Educa- 
tion. Besides-using the Jifetime\ earnings 4s a= 
pricing factor, one might use the prestige or staeue 
associated with the various outputs of Post-secondary 
Education. The obvious problem is the inability to 
measure this prestige or status. 


This 718° snot to. say that the “sectological’ aspedu. 

of the problem are a neglected area. However, in 
this phase of the study, solely the financial nerurne 
on the investment will be considered. To this extent, 
all returns have been understated. Certainly the 
average student does not consider his Post-secondary 
Education experience as just an investment and no 
doubt there is a greater non-pecuniary return in 
certain occupations. Perhaps various occupations 
offer attractive fringe benefits, either tangible om 
intangible that do not appear in the earnings profile. 
As a result, an element of flexibility has been Buse 
into the model, whereby non-pecuniary rates can be 
input. However, rather than posit unsubstantiated 
non-pecuniary returns to certain occupations, it has 
been assumed that non-pecuniary returns are equal to 
zero. This does not alter the relative attractive- 
ness of financial returns. By understating the 


absolute returns to the more "non-pecuniary-attractive" 


occupations, the true overall relative returns have 
been altered. 


a“! vi) oT ere 


HSEF 
HSEM 


oR 
HSPM 
LABF 
LABR 


(N) 
(N) 


represents the unadjusted annual earnings figures 
by age of high school graduates. 


HIGH SCHOOL GRADUATE EARNINGS (ANNUALLY ) 


_ CANADA 1967 | ONTARIO 1968 TABLE. D&O 
Age 
Males|Females 
cick! | ee eer S| 


Source:- = cols. Ie): Conmstmer Finance 
Branch, DBS 


The co Tumis 5 +6" 6 -were. computed by means 
of the composite inflator 68/67, Ontario/ 
Canada (1.1). For more details see 
ERGOUI AU -p v5 

(N) 

(N) 

CEN) 

(I,N) 

is the labour force participation rate. Future 

earnings must be discounted to account for non- 

participation in the labour: force. 


It is desired to have labour force data by occupation 
and by age for the province of Onaario. This is 
currentiy not possible.; Morecurrent: data ‘can be 
found in the DBS's Seasonally Adjusted Labour Force 
Statistics (F-18) - January 1953 - December 1969. 
These data, however, are for Canada. It is felt 

that the latter are the least imprecise and hence 
annual averages are determined from the monthly av- 


erages given. 


Tt is assumed that all professionals and non-professionals 
are in the labour force up to age 44. From 45-64 

the overall rate is applied to these groups. fhe 

overall rate is also applied to high school graduates. 


LABOUR FORCE PARTICIPATION. RATES 


TABLE D-11 


| AGE 


oe Pee 
7-19 20-24 {25-44 |45-64 
ae ere Ae 


HSPM ~ M 
pone es BY | 
| lProfess'1]].391 [1.0000/1.0000}.9105 

LABS fm PReoeese 331 8425} .97061.9105 

pap te | 


LABF r Paotess Mi ate 1.0000}1.0000].3545 
[Non-Froft ff-3132 .5833] .3642].3545 


PROGRAM 
DIVISION 


Source: F-18 
TAXS (P) ; 
is the tax rate applicable to earnings. The theory 


here may be formally stated as the following: 

when computing the private rate of return, the 
individual should consideronly his met inceme 

when determining his private benefits. The societal 
benefit, however, will involve calculations with 
income: gross of taxés in order to reflect. the 
measure in economic growth consistent with that in 
the national accounts. 


From the 1970 Taxation Statistics published by the 
taxation branch of the Department of National Revenue, 
it was .possible to ascertain; by tncome classes, 


the total employment income earned. To do so, it 
was necessary to deduct certain items, such as 
rental, income, fromthe “sources sof. income” .> iw 


tax rate applicable is then the - 


tax paid on this employment income 
gross employment. income 


However, there was difficulty in 


1) ascertaining the correct portion of 
exemptions to disallow after having 
reduced the total income assessed 


2 knowing by how much'to reduce the-totasd 
tax paid to accord with the new lower 
total employment income figure. 


D-2 


ae 2 


Feri» 


If the argument that the relevant income data are 
all income, rather than income from employment is 
accepted, then there, of course,’ would be- no. prob- 


tem. This. school of -thought contends that investment 


income is derived from employment income. 


However, 


As) Inherited wwealtir contradicts: this chain 
OL oeu nou ine 


fps further, and of import, is the fact that 
if all doctors, say, invested all employ- 
ment income and lost it, then all income 
would be zero, and our returns to the 
education of doctors would be biased. 


To the extent that lower income classes have less 
income employed in investments, the data will be 
less biased at this end of the income spectrum. At 
the upper end, it will be more biased. For example, 
the 15,000 gross income reporter, with 1 wife and 

2 children pays 21.7% if all of the income were 
taxable. The $25,000 man would likewise pay 27%. 
The value found here, 19.3% is thus low. 


Using the tax on all income, as opposed to income 
from employment, is inconsistent with the earnings 
statistics which report employment income. 


Pipshould tbe noced tnata-the problem ionily becomes 
apparent when dealing with the individual. For 
society, all earnings are gross of tax. 

see Table: D-12, 


SUB OCR LP La * 

I (k) PROGRAM 
represents the institution or program in which the 
individual is enrolled. The analyst is free to choose 


how narrowly or how broadly k is to be specified. An 
example might be an engineering program at a particular 
collece..) Howeven,> this’ study, follows: the pattern+so& 
Dreuee. 


OCCUPATION 

represents the different: occupations, 1 = 152335009 
At this stage we will distinguish two broad ‘categories: 
the "professionals" and the "non-professionals". The 


SR ee FE ea . fed GR Es EE EE 
former includes engineers, doctors, dentists, butchers, 


Source: 


3 Tax : | Tax 
Income Class ($) ] Rate (%) Income Class ($) Rate 


under $1,000 
$1,000-$1,100 


foe 
127 00= 
1,5300- 
1,400- 
L808 
1,600- 
700 
1,800- 
1,900- 
2,000- 
7 0'0= 
2,200- 
23.607 
2,400- 
2.500- 
2,600- 
218 0= 
2,800- 
2,900- 
3,000= 
3,100- 
3. 9.00 
3, 300- 
3,400- 
3,500- 
3,600- 
a O02 
3,800- 


F-32 


INCOME TAX RATES 


0 
0 


1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
2,200 
2,300 
2,400 
2,500 
2,600 
2700 
2,800 
2,900 
3,000 
3,100 
3,200 
3,300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,900 


WINN NOOOMOONMNONINANHFHE EP EWWWWNNNEH OOO 
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TABLE D-12 


3,900- 4,000 
4 ,000- 4,100 
4 100- 4,200 
4,200- 4,300 
u,300- 4,400 
4, 400- 4,500 
u,500- 4,600 
u,600- 4,700 
4,700- 4,800 
4,800- 4,900 
u,900- 5,000 
5,000- 5,500 
5,500- 6,000 
6,000- 6,500 
6 00 <7000 
7 -000-: 73500 
7,500- 8,000 
8,000- 8,500 
8,500- 9,000 
9,000- 9,500 


9,500-10,000 
10,000-11,000 
11,000-12,000 
12,000-15,000 
15,000-20,000 
20,000-25,000 
25,000-50,000 
50,000-100,000 
100,000-200,000 
200.000 and-over 


Taxation Statistics, Analyzing the Returns 


of individuals for the 1968 Taxation Year 
and Miscellaneous <Stataisties, Table 2. Rew 


Laat oy Page. Loon. 


Cato RS 


uu-1970, 


Depart= 


NG 


ment of National Revenue, The Queen's Printer, 


Ottawa, 


LG. 20;. 


ete. s who share the’ characteristic thats their’ occupation 
can be directly inferred from their field of study. 

That is, engineers studied engineering, doctors studied 
medicine etc. We have attempted to estimate earnings 
for each of these occupations separately. The latter 
category includes individuals whose educational back- 
grounds are unrelated to their occupations. Thus we 
Cannot assume that students in economics go on to become 
economists, etc. 


M €m) LEVEL: OF: EDUCATION (See Table A-9 p. A-20) 
1. refers to students graduating from high school 
but not attending an institution of Post-secondary 
Education. 
2. refers to students attending an institution of 


Post-secondary Education but not graduating. 


3. refers to students successfully completing a 
program of Post-secondary Education, but not con- 
tinuing for further qualification from a post- 
secondary institution (this is the important 
variable) 


4. refers to students successfully completing the 
first stage of Post-secondary Education and going 
on to the next stage of Post-secondary Education. 


Further stages will have a more detailed disaggregation: 


5. refers to students successfully completing the 
second stage (Masters Level) of Post-secondary 
Education but not continuing for the third stage 


6. wrvefers to students entering the third (Ph.D) stage 
of Post-secondary Education but not successfully 
completing this stage. 


7.- refers to students successfully completing the 
third stage of Post-secondary Education. 


N (3) AGE (See) Table A-10. p.2A-20) 
DUPE RoOCRIPTS : 
INDX The elapsed period, INDX = c-o, where 


c stands for the year which the analysis is undertaken, 
(1968 in this particular case) 


o stands for the year which the data were published, 
Gerad 56 1s) 
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